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THE IMPERIAL PHYSICO-TECHNICAL INSTI- 
TUTION IN CHARLOTTENBURG.* 


I, HISTORICAL, 


TurovuGH the courtesy of Professor Kohl- 
rausch, President of the Reichsanstalt, and 
the Curatorium or governing body of the 
institution, the writer was accorded the 
privilege of working in the Physikalisch- 
Technische Reichsanstalt as a_ scientific 
guest during the last few months of 1899. 
An unusual opportunity was thus afforded 
of learning rather intimately the methods 
employed and the results accomplished in 
this famous institution for the conduct of 
physical research, the supply of standards 
and the verification of instruments of pre- 
cision for scientific and technical purposes. 

It is well-known that the Reichsanstalt 
is situated in Charlottenburg, a suburb of 
Berlin just beyond the renowned Thier- 
garten. The buildings occupy an entire 
square, the larger part of which, valued at 
500,000 Marks, was the gift of Dr. Werner 
Siemens. In making this gift, which was 
offered in land or money at the option of 
the government, Dr. Siemens declared that 
he had in mind only the object of serving 
his fatherland and of demonstrating his 
love for science, to which he avowed him- 
self entirely indebted for his rise in life. 


* A paper presented at the 146th meeting of the 
American Institute of Electrical Engineers, New York, 
September 26, 1900. 
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The gift was made as a stimulus to the 
government to establish an institution for 
physical research. The kind of institution 
desired had been amply described in suit- 
able memorials prepared by himself, Pro- 
fessor von Helmholtz and others of scarcely 
less distinction. The first memorial bears 
the date of June 16, 1883. Itrelates to ‘The 
Founding of an Institution for the Experi- 
mental Promotion of Exact Natural Phi- 
losophy and the Technical Arts of Precis- 
ion.’ It points out the need of such an 
institution, details the benefit likely to 
accrue from it, lays great stress on the inti- 
mate relation existing between scientific in- 
vestigations and their application in the 
useful arts, and sets forth somewhat in de- 
tail a plan of organization. The memorial- 
ists had in mind at that time a ‘ Physico- 
Mechanical Institution,’ but in the me- 
morial of the following year (March 20, 
1884) the title was changed to the one 
which the institution now bears—‘ Physi- 
kalisch-Technische Reichsanstalt.’ From 
this second memorial it is learned that the 
first steps toward the furtherance of exact 
science and technical precision, in an insti- 
tution to be founded and maintained by the 
State, were taken as early as 1872. This 
movement had the support of the crown- 
prince, the late Emperor Frederick, and the 
matter was taken in hand by Count von 
Moltke as chairman of the Central Bureau 
for Metrology in Prussia. He called to- 
gether a commission near the end of the 
year 1873, and in the following January 
this commission reported a series of propo- 
sitions for the improvement of the scien- 
tific, mechanic arts, and of instruments of 
precision. These propositions formed the 
foundation for a memorial on the same sub- 
ject to the Chamber of Delegates of the 
Prussian Government in 1876. The result 
was that appropriate rooms were set aside 
in the new building of the Technical High 
School in Charlottenburg for the organiza- 


(N.S. Vou. XII. No. 306. 


tion of an institution for the cultivation of 
the arts of precision. 

The general plan of the Reichsanstalt 
was adopted in 1887, and an appropriation 
of 868,254 Marks was made and spread 
over the budget for three years. The main 
building for the first or scientific division 
was completed in 1893. The second or 
technical division was housed in a portion 
of the Technical High School till the build- 
ings for this division were completed in 
1897. All departments of activity of the 
Reichsanstalt are now accommodated on the 
square facing on March Strasse in Charlot- 
tenburg. They include the division for 
pure scientific research, mechanical meas- 
urements of precision, electrical measure- 
ments and instruments, the measurement 
of large direct and alternating currents and 
electromotive forces, the optical depart- 
ment, the department of thermometry, the 
department of pyrometry and the depart- 
ment of chemistry. To these as auxiliaries 
should be added the power plant and the 
workshop. 

II. ORGANIZATION. 

The two divisions into which the Reichs- 
anstalt is divided correspond to the two 
paramount objects which the founders had 
in view, viz., research in pure science, and 
the cultivation of precision in the technical 
applications of science. The same idea is 
embodied in the very name of the institu- 
tion—the Imperial Physico-Technical In- 
stitution. Ifthesole purpose of the Anstalt 
had been the promotion of improvement in 
the mechanic arts, in engineering and in 
instruments of precision, the first or scien- 
tific division would still have been essential 
to secure the ends sought. All the applica- 
tions of science rest on the foundation of 
pure scientific discovery. The creation of 
new and improved methods and instru- 
ments for physical measurements requires 
the most exhaustive and painstaking inves- 
tigations as a preliminary to a steady and 
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confident advance. The practical value of 
research in pure science is no longer in 
question. The wise founders of the Reichs- 
anstalt made no mistake in coupling an 
institution for the promotion of technical 
precision with one for the prosecution of 
research in physical science. 

The governing body or Curatorium of the 
Reichsanstalt is appointed by the Emperor. 
At its head is Herr Weymann, Imperial 
Privy Counsellor. The function of the 
Curatorium is the appointment of the offi- 
cials and the general management of the 
institution. The chief officer of the Reichs- 
anstalt is the President, and the most dis- 
tinguished physicist of the realm is sought 
for this position. Helmholtz was taken 
from the University in Berlin to become the 
first incumbent of the office ; after his death 
in 1893, his successor as professor of physics 
in the University, Professor F. Kohlrausch, 
became his successor as President of the 
Reichsanstalt. 

The President, who is at the same time 
director of the first division, is held respon- 
sible for the successful work of the Reichs- 
anstalt, All other officials are therefore 
subordinate to him. In his absence the 
duties of his office devolve upon the Director 
of the technical division. Subordinate to 
the director of this second division are the 
professors, associates, and assistants of 
various grades. A professor in charge of a 
department has the direction of all those 
employed in it, including a skilled depart- 
mental mechanician. 

The specifie duties of the President may 
be briefly enumerated. He must lay before 
the Curatorium at its annual meeting the 
following : 

1. A report on the work executed in both 
divisions. 

2. The plan of work for the undertakings 
to be carried out the ensuing year. 

3. Propositions relative to the money to 
be expended for scientific and technical 
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work; also for salaries and remunera- 
tions. 

4. Propositions relative to the rank of 
permanent associates and assistants; also 
relative to the bestowal of places to work 
in the Reichsanstalt as scientific guests. 

He takes a vote on the propositions in 3 
and 4, and reports the conclusions of the 
Curatorium to the government for approval. 
It is also the duty of the President to sign 
vouchers for all payments, and he is held 
responsible for the proper expenditure of 
the money appropriated for the maintenance 
of the institution. 

The different functions of the two divi- 
sions composing the institution are defined 
in rather broad terms. It is the duty of 
the first division to carry out physical in- 
vestigations requiring more uninterrupted 
time on the part of the observer, and better 
accessories in the way of instruments and 
local appliances, than private individuals 
and laboratories of institutions for teaching 
asa rule can offer. These investigations 
shall be carried out partly by officers of the 
Anstalt and partly, under their oversight, 
by scientific guests and voluntary workers. 
By scientific guests in general are meant 
the holders of scientific positions in the 
German Empire who wish to prosecute 
scientific researches, the plan of which they 
have submitted, and for which they have 
not at home the necessary appliances. They 
must be recommended by the State in which 
they reside and must be accepted by the 
Curatorium. 

Young men may be accepted as voluntary 
workers who have proved their ability by 
scientific publications. They will under- 
take researches which have been deter- 
mined upon by the Curatorium or the Di- 
rector; or they may investigate subjects 
which they themselves suggest, and which 
appear to the Director to be practicable and 
worthy of execution. Thescientific results 
obtained must be published only at the dis- 
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cretion of the authorities of the institution, 
who reserve also the right to publish them 
in the researches of the Reichsanstalt. Pro- 
vision is made that voluntary workers shall 
not use the institution for private ends nor 
to obtain patents. 

The second division of the Reichsanstalt 
is placed under a Director, who is subject 
to the higher authority of the President. 
Such a Director was considered necessary 
on account of the special work of this di- 
vision, as well as because of the intimate 
relations into which it is brought with many 
persons engaged in industrial pursuits. He 
should therefore not only be a scientific man, 
but should at the same time have some 
technical knowledge of the applications of 
science. Under the Director are placed the 
permanent heads of the subdivisions of the 
technical department, one having the over- 
sight of thermometry, one of optics, two of 
electricity, and one of mechanical measure- 
ments of precision. Along with these, and 
of the same rank and compensation, is the 
director of the workshop. Under him at 
present are eight mechanics, and the shop 
is provided with the finest tools for the ex- 
ecution of the most exact work required by 
the institution. For example, it has a cir- 
cular dividing engine that cost $2,500. The 
founders of the Reichsanstalt foresaw the 
necessity of such mechanical aids for the 
furtherance of the exact work to be under- 
taken. They wisely concluded that such 
special constructions and new types of in- 
struments as they might require from time 
to time could be more conveniently and 
more cheaply built in their own shop than 
by private instrument makers. 


III, COST AND MAINTENANCE. 

The following are the official accounts of 

expenditures for the grounds, buildings, 

furniture and instruments for the two di- 

visions, to which are added the yearly ex- 
penses : 
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DIvIsIon I. 


1. Acquisition of ground, the 
gift of Dr. Werner Sie- 
mens 

2. For erection of buildings : 

a. Main Building........ 387,000 * 
b. Machinery Building. 50,000 ‘‘ 
c. Administra’n Build- 

100,000 
d. President’s House.... 99,254 ‘** 
e. Grading, Paving,ete. 10,472 “ 
f. Paving Half of Street 30,274 
g. Building for Battery 8,500 ‘‘ 

3. Fittings and Furniture.... 58,000 “ 

4. Equipment of Machinery 
and Instruments......... 82,310 ‘* 1,325,810 M. 


Division II. 


1. Acquisition of Ground......373,106 M. 
2. Erection of Buildings: 
a. Main Building........ 922,000 ‘ 


218,000 
c. Machinery Building.180,000 ‘‘ 
d. Dwelling for Offic’ls.140,000 ‘‘ 
e. Additional Improve- 

Fittings and Furniture...108,300 ‘ 
Equipment of Machinery 

and Instruments......... 471,390 ‘ 


2,760,796 M. 
Less reduction for 1895-96... 47,500 “ 2,713,296 M. 


Divisions I and II together. 4,039,106 M. 


The annual expenditures for 1899 were 
as follows: 


1. Expenditures for Salariesand Laborers 206,604 M. 
2. Miscellaneous Articles, Experimental 
Work and Care of Buildings........... 127,000 “ 


The receipts for calibrating instruments, 
testing materials, verifying standards and 
the like now amount to about 40,000 M. an- 
nually. This sum should be deducted from 
the yearly expenditures, leaving a net sum 
of about 300,000 M. 

In round numbers the Reichsanstalt has 
cost $1,000,000, and the annual appropria- 
tion for its maintenance is $75,000. 


| 
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Total 333,604 M. 
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IV. RESULTS. 

A very pertinent inquiry is, what are the 
results of all this expenditure? Might not 
more good be accomplished by State aid to 
some existing technical school or university? 
The results attained must be set by the side 
of the objects which the founders of the in- 
stitution had in view in order to ascertain 
whether the sequel has justified their pre- 
dictions. In the memorials to which ref- 
erence has already been made, Professor 
von Helmholtz and Dr. Werner Siemens 
pointed out the advantages likely to accrue 
to Germany from the maintenance of an 
imperial institution for research, which 
should at the same time assume the cog- 
nate function of fixing and certifying stand- 
ards of mechanical and physical measure- 
ments. Attention was drawn to the fact 
that other countries, notably England, had 
enjoyed great renown in science because of 
the brilliant researches and discoveries of 
some of her scientific men, who had the 
good fortune to be possessed of leisure and 
large private means, and the scientific spirit 
to devote them to investigations demanding 
both as @ sine qua non. 

These conditions the memorialists de- 
clared were lacking in the fatherland. Her 
scholars who had the enthusiasm and the 
capacity for exact scientific investigation 
possessed neither the private fortune to de- 
vote to it, nor the uninterrupted time for 
the execution of the work. They were to 
be found among the men engaged in teach- 
ing, but their professional duties absorbed 
their time to such an extent that only an 
inadequate residue remained; and even 
this little was divided into fractions too 
small to admit of the sustained and con- 
tinuous attention which any important in- 
vestigation demands. 

It was further pointed out that if the 
government would supply the conditions 
favorable to scientific discovery, the men 
could be found whose work would reflect 
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great credit on the State, while the interac- 
tion between pure science and its applica- 
tions to arts and manufactures would put 
Germany in the forefront of scientific re- 
nown and of the intelligent application of 
science to useful purposes. 

It was further urged by von Helmholtz 
that the brilliant investigations of Regnault 
and other French physicists many years 
ago should now be repeated with the su- 
perior methods and instrumental appliances 
available at the present time. These in- 
vestigations drew the attention of the sci- 
entific world to France and made it the 
focus of scientific interest. Her instru- 
ment makers, even up to the present, have 
reaped a rich reward in foreign orders for 
instruments made eminently desirable and 
almost indispensable by these distinguished 
French investigators. 

Other problems, too, needed solution, 
problems forced to the front by modern re- 
quirements and discoveries. The applica- 
tions of electricity, for example, present 
new questions for science to answer, while 
the interests of the consumer at the same 
time call for some form of control by the 
State of the instruments employed in ful- 
filling contracts. The very units in which 
such measurements are made need to be 
authoritatively settled—a task demanding 
the highest manipulative skill in experi- 
ment and the most refined appliances 
which experience can suggest and money 
purchase. 

The German government admitted the 
force of. these considerations and made 
splendid provision, for both pure science 
and its technical applications, by founding 
the Imperial Institution at Charlottenburg. 
The results have already justified in a re- 
markable manner all the expenditure of 
labor and money. The renown in exact 
scientific measurements formerly possessed 
by France and England has now been 
largely transferred toGermany. Formerly 
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scientific workers in the United States 

looked to England for exact standards, es- 

pecially in the department of electricity. 

Now they go to Germany. So completely 

has the work of the Reichsanstalt justified 

the expectations of its founders, and so 
| 
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Observatory, and other buildings will be 
added at once for the extension of the 
functions of this Observatory so as to in- 
clude the larger enterprise contemplated in 
the establishment of the new National 
Laboratory. 
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Fic. 1.—General Plan of Ground and Buildings. 


substantial are the products of this already 
famous institution that other European 
nations are following Germany’s example. 
Great Britain has already made an initial 
appropriation for a National Physical Lab- 
oratory to be organized on a plan similar to 
that of her Teutonic neighbor. Mr. R. T. 
Glazebrook, who has long served as secre- 
tary of the electrical standards committee 
of the British Association for the Advance- 
ment of Science, has been appointed Di- 
rector and has entered on his duties. The 
new institution will absorb the old Kew 


Russia also has a number of large and 
well equipped laboratories in connection 
with her Central Bureau of Weights and 
Measures. One of these is devoted to the 
verification of instruments for electrical 
measurement. It employs fourteen men 
and the budget is about $45,000 per annum. 

France is moving in the same direction. 
The great service of France in fixing stand- 
ards of length and mass has long been freely 
recognized by the civilized world. But her 
national bureau for this purpose is now con- 
sidered to be too limited in scope to solve 
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the new problems presented. Quite re- 
cently a committee of learned men from 
Paris, under the leadership of Minister 
Bourgeoise, visited Charlottenburg for the 
purpose of examining into the working of 
the renowned institution located there. 
Professor Violle, one of the most illustrious 
physicists of the French capital, accompa- 
nied the committee. What better evidence 
of the success of Germany’s great institu- 
tion can be demanded than the consensus 
of favorable opinion among those best quali- 
fied to judge that its fruits are already of 
the highest order of merit, and its imitation 
by other European nations—the sincerest 
form of flattery. 

It would not be just to form an estimate 
of the success of the Reichsanstalt without 
taking into account its scientific publica- 
tions. These are numerous and of great 
value. Most of the reports of work done 
are made public with official sanction in 
various scientific and technical journals. 
During the past year thirty such papers 
have been published. The detailed ac- 
counts, however, of the most important 
undertakings thus far completed are con- 
tained in three quarto volumes of investi- 
gations. Among those contained in the 
first two volumes may be mentioned papers 
pertaining to thermometry and to units of 
electrical resistance. 

The investigations in thermometry com- 
prise such topics as the influence of the glass 
on the indications of the mercurial ther- 
mometer, division of the thermometer and 
determination of the errors of division, de- 
termination of the coefficient of outer and 
inner pressure, determination of the mean 
apparent coefficient of expansion of mer- 
cury between 0°C, and 100°C. in Jena glass, 
and investigations relating to the compari- 
son of mercurial thermometers. 

Four papers of exceptional value relate 
to normal standards of electrical resistance. 
They are, the probable value of the ohm 
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according to measurements made up to 
the present time, the determination of the 
caliber correction for electrical resistance 
tubes, the normal mercury standard ohm , 
and the normal wire standard ohm of the 
Reichsanstalt. When one recalls that the 
ohm as a practical unit of measurement is 
defined in terms of the resistance of a 
specified column or thread of mercury, it 
will readily be seen that the work done at 
Charlottenburg in this particular field is 
fundamental in character and of the most 
universal importance. 

In passing it is worthy of remark that 
all the standard resistances designed and 
constructed at the Reichsanstalt are care- 
fully compared with the mercurial stand- 
ards early in each year. This custom is 
in accordance with the action taken by 
the electrical standards committee of the 
British Association at Edinburgh in 1892, 
when the mercurial standard was definitely 
adopted. At this meeting of the com- 
mittee, representatives of American, French 
and German physicists (including von 
Helmholtz) were invited to sit as members. 
The methods employed in these comparisons 
and the forms of the standards are original 
with the Reichsanstalt. The new forms and 
methods admit of a combined accuracy and 
convenience not previously attained. 

In addition to the work done in electrical 
resistance, the investigation of the silver 
voltameter and the electromotive force of 
standard Clark and Weston cells has been 
highly productive of useful results for the 
other two fundamental electrical measure- 
ments. Much remains to be done in this 
latter direction, for the electromotive force 
assigned to the Clark and Weston cell, even 
in the latest report of the Reichsanstalt, is 
derived from measurements by the silver 
voltameter, while the electrochemical equiv- 
alent of silver is in doubt to a greater 
extent than the electromotive force of the 
Clark cell. 
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Perhaps the best indication of the valu- lished in the ‘ Zeitschrift fir Instrumenten- 
able work of the Reichsanstalt is to be kunde,’ and the reprint for 1899 forms 
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found in the annual ‘ Thatigkeitsbericht.’ a pamphlet of twenty-five large, closely 
This report of the year’s activity is pub- printed pages. The following abstract will 
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convey some impression, though an imper- 
fect one, of the extent of the work ac- 
complished : 

FIRST (PHYSICAL) DIVISION. 


I. Work in Heat.—Determination of the density of 
water between 0° C. and 40° C, 

Determination of the pressure of water vapor at low 
temperatures. 

Determination of the pressure of water vapor near 
50° C. 

Investigations of thermometers for temperatures be- 
tween 100° and 200° C. 

Investigation of the nitrogen thermometer with a 
platinumiridium bulb for very high temperatures. 

Investigation of thermometers for low tempera- 

tures. 
Determination of the thermal and electrical con- 
ductivity of pure metals: (These determinations are 
to be extended down to the temperature of liquid air 
and up to 1,000° C.) 

Investigations with the Fizeau-A bbe dilatometer. 

Investigation of the transmission of heat through 
metal plates. 

Il. Work in Electricity.—Comparison of the normal 
wire resistances of Divisions I and II. 

Determination of the capacity of an air condenser. 

Comparison of the standard cells of Divisions I and 
II. 

Determination of the conductance of water solu- 
tions with a higher degree of accuracy than has been 
attained hitherto, especially with dilute solutions. 

Ill. Work in Light. —Investigation with electrically 
heated black bodies. 

Proof of Stefan’s law between 90° and 1,700° abso- 
lute temperature. 

Determination of the relation between the intensity 
of light and the temperature. 

Measurement of radiation in absolute measure. 

Determination of the distribution of energy in the 
spectrum of black bodies. 

Determination of the distribution of energy in the 
spectrum of polished platinum and other substances ; 
also their reflective power. 


SECOND (TECHNICAL) DIVISION. 


I. Work of Mechanical Precision.—Investigation of 
the errors of length and of the division of 300 scales, 
tubes, ete. 

Coefficient of expansion of 18 bars, tubes and wires. 

Verification of 86 tuning forks for international 
pitch. 

Construction of a new transverse comparator. 

Study of the variations of angular velocity of rota- 
ting bodies. 
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II. Electrical Work.—Calibration of direct current 
apparatus, 183 pieces. 

Calibration of alternating current apparatus, 58 
pieces. 

Examination of other electrical apparatus, 76 ar- 
ticles. 

Examination of accumulators, primary elements 
and switches, 37 articles. 

Examination of insulating and conducting mate- 
rials and carbons, 23 articles. 

Installation of storage cells for a current of 10,000 
amperes. 

Installation of small storage cells for an electric 
pressure of 20,000 volts. 

Installation of alternating current instruments for 
measuring potential difference up to 500 volts and 
current up to 100 amperes. 

Examination of 29 samples of alloys for specific re- 
sistance and temperature coefficient. 

Examination of 126 samples of insulating materials 
with an electric pressure up to 800 volts. 

Verification of single resistances, 123 samples. 

Calibration of 33 resistance boxes, compensation 
apparatus, etc., containing 1,153 resistances. 

Comparison and verification of 133 standard cells— 
111 Clark and 22 Weston elements. 

Determination of the ratio Clark 15° C. tocadmium 
20° C., and Clark 0° C. to cadmium 20° C. witha 
large number of standard cells. 

Examination of 21 samples of dry and storage cells. 

Calibration of 25 galvanometers to measure high 
and low temperatures with thermal elements. 

Magnetic examination of 25 samples of iron and steel. 

Investigation of the difference between the contin- 
uous and the discontinuous magnetization of steel. 

Investigation of the influence of repeated heating 
on the magnetic hardness of iron. 

Ill. Work Relating to Heat and Measurement of 
Pressure.—Calibration of 18,777 thermometers. 

Examination of 4 safety appliances and benzine 
lamps. 

Calibration of 317 thermal elements. 

Verification of 9 manometers and 22 barometers. 

Testing of 190 samples of apparatus for petroleum 
investigations. 

Testing of 3,210 samples of safety rings and plugs. 

Testing of 32 samples of indicator springs. 

IV. Work in Light.—Testing of 119 Hefner lamps 
for photometric purposes. 

Testing of 189 incandescent lamps. 

Testing of 143 gas and other lamps and adjunct ap- 
pliances. 

Investigation of the relation between the tempera- 
ture of sugar solutions and their rotary power on po- 
larized light. 
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Investigation of quartz plates for the examination 


of sugars. 
Determination of 100 points in the normal Ventzke 


scale for sodium light. 


Especially careful collection of sugars from Ger- 
many, Austria, France, Russia and North America 


for the investigation of specific rotatory power. 

V. Work in Chemistry.—Continuation of the study 
of the solubility of important salts. 

Electrdlysis of platinic chloride and the migration 


of the ions. 
The quantitative determination of metallic plat- 


inum. 
Investigation of liquids for use in thermometers to 


measure low temperatures. 


In addition to the above work attention 
is drawn to the fact that there are two in- 
stitutions for the calibration and certifica- 
tion of thermometers under the control of 
the Reichsanstalt, one at Ilmenau and the 
other at Gehlberg. During the last ten 
years the institution at Ilmenau has tested 
in round numbers 350,000 thermometers. 

The number of persons employed in the 
Reichsanstalt the past year was 87. 


Vv. A LESSON FOR US. 


If Germany has found it to her scientific 
and industrial advantage to maintain the 
Reichsanstalt, and is proud of what it ac- 
complishes; and if Great Britain is so im- 
pressed with the success of the institution 
that she has decided to imitate it, it is 
surely the part of wisdom for the United 
States to move in the same direction. It is 
therefore very gratifying that at the sug- 
gestion of Secretary Gage a bill was intro- 
duced in the last Congress to establish a 
National Standardizing Bureau, and that 
the Committee on Coinage, Weights and 
Measuresreported unanimously and strongly 
in favor of its passage. So great is the im- 
portance of this movement from the point 
of view of science, of national pride and of 
the higher interests of industrial pursuits, 
that the effort so happily begun to secure 
suitable legislation should be repeated with 
redoubled force and enthusiasm. Some of 
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the reasons for making this effort one does 
not need to go far to seek. 

In the first place the scientific interests 
to be served are certainly as great as in any 
other country in the world. Science is eul- 
tivated here with increasing assiduity and 
success. Weare no longer content to follow 
in the footsteps of European savants and 
modestly repeat their investigations. Orig- 
inal work of a high order is now done in 
many American universities ; but the diffi- 
culties under which university instructors 
prosecute research are even greater here 
than in Germany, and we are still compelled 
to go to Europe for most of our standards. 
As a result, inventions of an almost purely 
scientific character originating here have 
been carried to perfection in the Reichsan- 
stalt, and Germany gets the larger part of 
the credit. I need only instance the Wes- 
ton standard cell, which has been so fully 
investigated at the Reichsanstalt, and the 
alloy ‘manganin,’ which the same institu- 
tion employs for its standard resistances 
after a searching inquiry into its properties. 
Both of these are the invention of Mr. 
Edward Weston, one of the Past-Presidents 
of this Institute. So long as there is no 
authoritative bureau in the United States 
under Federal control, and presided over by 
men commanding respect and confidence, 
we must continue ‘ to utilize the far superior 
standardizing facilities of other govern- 
ments.’ It is true that science knows no 
nationality, but the scientific workers of any 
nation can serve their own country better 
if they are not compelled to obtain their 
standards and their best instruments from 
distant parts of the globe. America has the 
cultivation in physical science, the ability 
on the part of her investigators and the 
inventive faculty to do work in a national 
institution that we shall not be ashamed to 
place by the side of Germany’s best prod- 
ucts. The establishment of a national in- 
stitution for physical and technical purposes 
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can not fail to foster a vigorous and healthy 
growth in science, to which we already owe 
so much of our national prosperity and re- 
nown. 

In the second place Congress should be 
stimulated to take action because of national 
pride. It is not creditable for a capable 
and self-reliant nation to continue to de- 
pend on foreign countries for its standards 
of measurement, for the certification of its 
instruments and for the calibration of its 
normal apparatus for precise work. Differ- 
ent departments of our Government and 
offices under its control must at present 
appeal to foreign bureaus for the certifica- 
tion of their standards and instruments of 
precision. The first day the writer spent 
at the Reichsanstalt he was consulted with 
reference to an extended correspondence 
between the Director of the technical di- 
vision and the officials of the Brooklyn 
Navy Yard relative to the calibration of a 
large number of incandescent electric lamps 
for use in our Navy department. The 
spectacle of a Government bureau going to 
a foreign imperial institution for standards 
in an industry whose home is in the United 
States is a humiliating one. Yet the pro- 
ceeding was entirely proper and justifiable 
because there is in this country no standard- 
izing bureau for the purpose desired. Are 
the representatives of the American people 
willing to have this state of affairs continue ? 

Again, the higher interests of the indus- 
trial utilization of scientific knowledge re- 
quire the establishment in Washington of 
an institution similar to the Reichsanstalt, 
and in no degree inferior to it. We are an 
inventive people and may justly claim re- 
nown in the prompt and efficient utilization 
of the discoveries in physical science. It is 
highly improbable that a practical limit has 
already been reached in the field of applied 
physics. We are not estopped from making 
further discoveries. Still, it may be affirmed 
with confidence that the most important 
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and promising work to be done, except in 
the rare instances in which genius makes a 
brilliant discovery, will consist in the more 
perfect adaptation of known physical laws 
to the production of useful results. It is 
precisely this field which has not been ex- 
tensively cultivated as yet in the United 
States. We have explored the surface and 
presumably gathered the largest nuggets 
and the most brilliant gems. To increase 
the output we must now delve deeper and 
scrutinize more closely. To drop the met- 
aphor, what will be required for future 
preeminence is the more intensive and ex- 
haustive study of the scientific conditions 
in the industrial utilization of physical laws. 
This study will require the best talent of 
our technical schools, aided and supported 
by an authoritative national institution, 
itself far removed from patents and com- 
mercial gains, but jealous of our national 
renown and eager to cooperate with manu- 
facturers for the sake of national prosperity. 

Germany is rapidly moving toward in- 
dustrial supremacy in Europe. One of the 
most potent factors in this notable advance 
is the perfected alliance between science 
and commerce existing in Germany. Sci- 
ence has come to be regarded there as a 
commercial factor. If England is losing 
her supremacy in manufactures and in com- 
merce, as many claim, it is because of Eng- 
lish conservatism and the failure to utilize 
to the fullest extent the lessons taught by 
science ; while Germany, once the country 
of dreamers and theorists, has now become 
eminently practical.” Science there no 
longer seeks court and cloister, but is in 
open alliance with commerce and industry. 
This is substantially the view taken by Sir 
Charles Oppenheimer, British Consul-Gen- 
eral at Frankfurt, in a recent review of the 
status and prospects of the German Empire. 

The Reichsanstalt is the top stone of 
Germany’s scientific edifice. It has also 
contributed much to her industrial renown. 
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It is necessary to cite only her manufactures 
involving high temperatures, such as the 
porcelain industry, to appreciate the help 
afforded by the Reichsanstalt. The meth- 
ods and instruments elaborated there for 
the exact measurement of high tempera- 
tures constitute a splendid contribution 
toward industrial supremacy in those lines. 
The German government sees with great 
clearness that the Reichsanstalt justifies the 
expenditure made for its maintenance, not 
by the fees received for certifications and 
calibrations, but by the support it gives to 
the higher industries requiring the applica- 
tion of the greatest intelligence. In this 
connection it should be thankfully acknowl- 
edged that the services of this imperial es- 
tablishment are placed at the disposal of 
foreign institutions of learning with the 
most generous liberality. The charges for 
calibration are only about one-fourth the 
expense incurred in making them, but the 
support thus given to German makers of 
instruments of precision, by increasing their 
foreign orders, is deemed a sufficient return 
for the services rendered. 
Henry S. CARHART. 
UNIVERSITY OF MICHIGAN. 


PLANT GEOGRAPHY OF NORTH AMERICA. 


THE PHYSIOGRAPHIC ECOLOGY OF NORTHERN 
MICHIGAN, 

I. The Physiographic Standpoint in Ecology. 
—Warming’s classification of plant forma- 
tions, doubtless the best we have, is in- 
adequate to explain many of the facts that 
are brought out in field study. While 
water is certainly the most important single 
ecological factor, it cannot be made the 
only standard for classification; the differ- 
ence between the flora of drained and un- 
drained swamps is not a question of water 
content, but probably of drainage; a heath 
and a moor have similar ecological adapta- 
tions, but are very diverse as to water con- 
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tent. A classification to be correct must 
also be dynamic and must present the flora 
of a district from the standpoint of its past 
and future, thus dealing with genetic rela- 
tionships. A classification which runs par- 
allel with the normal physiographic changes 
in a region meets all these needs and pre- 
sents the flora as a unit, taking account of 
all the interrelations. The various ecolog- 
ical groups or plant formations are pre- 
sented in a historical sequence, ending in a 
normal climax or culminating type, corre- 
sponding to the base level of physiography. 

II. Application of the Physiographic Stand- 
point to Northern Michigan.—A. Progressive 
Development of Plant Formations. The 
vast majority of natural formations are de- 
veloping toward the climax type, which for 
Northern Michigan is a mixed forest in 
which the hemlock, beech and sugar maple 
dominate. At the outset the conditions 
may be xerophytic or hydrophytic (using 
these terms in the original sense as referring 
to the water content of the soil). 

1. Xerophytic to Mesophytic. In a 
young region, xerophytic formations are 
found commonly on hills and along exposed 
shores. The development on the hills is 
widely variant; perhaps the climax condi- 
tion is first reached on clay hills, because 
of the ease with which water is held and 
humus formed. Sand hills reach meso- 
phytic conditions relatively late, because 
they possess opposite physical characters. 
Rock hills commonly have a slow develop- 
ment because disintegration and soil forma- 
tion are first necessary ; a lichen vegetation 
first appears, then a crevice vegetation, 
finally other stages, closing with the meso- 
phytic forest. Rock hills of course vary 
greatly among themselves, the development 
being almost inconceivably slower on gran- 
ite or quartzite than on limestone or shale. 
Xerophytic shores are much more uniform, 
having first an annual, then a perennial 
vegetation, and finally the several forest 
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types in succession; often a dune phase is 
interposed in this series, immediately after 
the beach. 

2, Hydrophytic’ to Mesophytic. Hydro- 
phytic areas are common in young regions 
and are either drained or undrained. Un- 
drained lakes and swamps are very com- 
mon at first, but are very rapidly filled by 
vegetation, so that one formation rapidly 
follows another from the lake to the forest ; 
zonal arrangement is usually found in these 
places. Drained swamps and rivers often 
increase as @ region grows older; progres- 
sive development is best seen on the flood 
plains, where the order of succession is 
commonly well marked and rapid, culmi- 
nating in the very highest type of meso- 
phytic forest. There are often hydrophytic 
shores along the lakes, usually in the less 
exposed places; their history is much like 
that of a swamp. 

B. Retrogressive Development of Plant 
Formations. Retrogression is commonly 
local or evanescent. It is best seen along 
lake or river bluffs, where constant erosion 
causes the destruction of mesophytic forma- 
tions. When erosion ceases, progressive 
movements begin, culminating again in 
mesophytic floras. Retrogressive move- 
ments may also be caused by crustal move- 
ments, changes in climate, or through the 


action of man. Henry C. Cow es. 


UNIVERSITY OF CHICAGO. 


II. 


THE RELATIONS OF THE NORTH AMERICAN 
FLORA TO THAT OF SOUTH AMERICA. 


In my paper on ‘The Relation of the 
Flora of the Lower Sonoran Zone in North 
America to the Arid Zones of Chile and 
Argentine,’ attention was called especially 
to discussions by Gray and Hooker and by 
Engler on the presence of North American 
or boreal floral elements in South America. 
The species considered in the two citations 
were chiefly alpine and mountain xerophil- 
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ous plants of the Rocky Mountain Region 
and the arid Southwest(the latter especially 
by Engler) which occur in the Mexican 
Cordilleras and in the boreal altitudes of 
the tropical Andes, becoming more generally 
distributed in the extra-tropical Andes and 
the higher plains of Chile and Argentine. 
My own paper attempted to show that a 
very significant number of the genera rep- 
resenting the most extremely xerophilous 
elements of the enclosed desert plateaus 
and valleys of the Lower Sonoran Zone, 
reappear in correspondingly arid regions 
far south of the equator, and that the in- 
tervening territory contains these rarely or 
not at all. It further discussed the prob- 
lems of distribution between the two re- 
gions, going in some detail into a discus- 
sion of certain species which illustrate the 
case especially well. 

In this paper the purpose will be to 
point out the generally known and accepted 
facts of relationship between the floras of 
North and South America as illustrated 
in all the floral elements represented in 
both, emphasizing more particularly the 
elements which I have studied in some de- 
tail which furnish additional evidence for 
conclusions already suggested rather than 
offer a new solution to the more difficult 
problems of distribution. 

It may be said as an elementary observa- 
tion, that if we consider only the present 
aspects of plant life,and conceive the floral 
zones of North and South America to be 
due to and lie coincident with zones of lati- 
tude, we should have in the two Americas 
only the tropical zone in common, shading 
off into the north and south zones of lower 
temperature, in which the likelihood of a 
mixture of boreal and austra] elements of 
any two corresponding boreal or austral 
zones would grow less with increasing 
proximity to the poles. The question of 
distribution would be chiefly one of distance 
which might or might not be overcome by 
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any of the various agencies operating now. 
In other words, we should expect endemism 
to increase with latitude and a consequent 
minimum of forms common to two corre- 
sponding zones. Asa matter of fact, how- 
ever, these simple conditions are wholly 
changed because of the existence of north- 
south zones of elevation, shading off vert- 
ically from tropical to Arctic Alpine, and 
cutting through the tropical and sub-trop- 
ical latitudinal zones at right angles, and 
so approximating a connecting bridge be- 
tween boreal and austral zones. Here, 
again, if we take any given era in the 
history of vegetation and assume the north- 
south zones to be continuous, the results of 
distribution could be fairly predicted. 

But in considering the relations of the 
floras of the two continents, no fact stands 
forth more prominently than this, namely, 
that we have to deal largely with the geo- 
logical and climatic changes which have 
taken place during the time since the flora 
of the earth began to assume its present as- 
pect, and to possess its present specific con- 
tent. For many elements of vegetation 
which still persist we could reasonably go 
back as far as the Eocene Tertiary, although 
much of whatare called Peculiar West Amer- 
ican Elements must have developed at a very 
much later period. Assuming, however, 
the Eocene Tertiary as the starting point, 
some very important conditions and changes 
in the relations of the two continents may 
be pointed out, which would influence the 
development and the distribution of plant 
life most profoundly. These are to be borne 
in mind when we seek to explain the floral 
relations of North and South America. 
Such, for example, are the following: 

1. At the beginning of the Tertiary period, 
a large part of Western North America 
was at sea level. The Rocky and the Sierra 
Nevada Mountains ranged from 3,000 to 
5,000 feet in elevation. West America was 
separated from Atlantic America by a wide 
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sea. By the end of the Tertiary Period the 
elevation of West America was tripled, 
bringing the mountains to at least their 
present height and elevating the plains and 
Great Basin region. 

2. During the Eocene and Miocene eras, 
Central America was submerged, thus sep- 
arating the two continents. 

3. With the beginning of the Tertiary 
Period, the Andes stood but little above sea 
level. A Cretaceous sea had extended along 
their eastern front from Venezuela to Ar- 
gentine, separating the Brazilian region 
from the Andean. By the close of the Ter- 
tiary, the Andes had emerged as much as 
20,000 feet on their east front, and the re- 
gion at their eastern base stood emerged 
from the sea. 

4. During some portion of the late Ter- 
tiary upheaval, or subsequently, South 
America was joined to Cuba and probably 
to Florida. There is reason to believe that 
at a similar period the land masses of 
Mexico and the Californian region included 
the now isolated islands lying to the west- 
ward, thus making a broad highway for 
distribution between the American conti- 
nents. 

5. The climate of the Eocene and Mio- 
cene eras in North America was mild, and 
permitted an extension of warm-temperate 
flora as far north as Alaska. 

6. In the Pleiocene era the climate be- 
came cooler. Subsequently in the Glacial 
Pleistocene, the encroaching ice-sheet drove 
all plant life far southward. As the Andes 
were at their present height approximately, 
and as the Central American highlands 
in common with the Mexican Cordilleras 
and the Rocky Mountains were in a period 
of upheaval, probably greater than the pres- 
ent, a highway was opened to the south for 
Alpine and Arctic-Alpine elements, as well 
as for the southward migrating warm tem- 
perate flora. 

7. The sequence of upheavals which 
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brought the Great Basin and the arid 
Southwest from sea level or submergence 
to their present elevation, also witnessed 
the development of a vigorous flora which 
has continued to occupy these regions, con- 
taining many of the peculiarly West-A mer- 
ican groups. The same sequence of up- 
heavals may have opened up similar areas 
southward at the east of the Andes upon 
which this flora could also extend, though 
subsequently excluded by tropical condi- 
tions more like the present. 

A vegetation developing under such con- 
ditions as those cited above, would have had 
a most varied, not to say precarious history, 
now reaching far northward in luxuriance, 
now driven back by the encroaching ice- 
sheet; now, a species distributed over a 
wide area, and again only the remnants of 
it in widely separated areas. Here, a ter- 
rain covered with a varied vegetation 
which with the next change of conditions 
becomes a sea or an arid basin. Not only 
were these tremendous changes going on 
in the make-up of the two continents and 
their relations to each other, but conditions 
existed which related each to other land 
masses, whereby floral elements were re- 
ceived which were to play a part in the 
subsequent development of the floral his- 
tory. Such was the contact of the North 
American region with Europe and Asia, 
and of South America through the Ant- 
arctic Continent with Australia, New Zea- 
land and probably South Africa. 

In taking up a more specific analysis of 
the floral elements common to both Amer- 
icas, we must therefore bear in mind certain 
physical conditions involving not only those 
which prevail at the present time, but also 
the varying conditions, which have prevailed 
since at least the middle Tertiary period. 

First, the north-south zones of elevation 
have interruptions of distances great enough 
to offer a very efficient check to north-south 
distribution, greater in the case of Arctic 
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Alpine conditions, less in the transition 
zone and greatest of all in the case of ex- 
treme xerophilous elements of enclosed des- 
ert basins and valleys. 

Second, we must allow for fluctuations 
in elevation and depression of the conti- 
nental axis, especially in the region of june- 
ture of the two continents, and consequent 
changes in relation of the two land masses. 
These fluctuations would extend back over 
a period in which the flora of the earth was 
undergoing tremendous changes, migrations 
and adjustments, all of which would be in- 
fluential in the final setting. 

Third, as to the sources of elements 
which might be brought into the field of in- 
fluence, we must allow for the intimate re- 
lation of North America to the Eur-Asian 
continent whereby floral elements were 
shared in common, and for the early iso- 
lation of the South American continent 
from Antarctic land masses, although the 
Antarctic flora of South America does show 
a community of elements with South Africa, 
Australia, New Zealand and Antarctic 
islands. 

Fourth, the prevalent southward pres- 
sure of elements is to be associated with 
glacial influences which may well have been 
most powerful in driving so great a boreal 
element southward. This would be all the 
more notable in the case of the warm tem- 


‘perate xerophilous elements, which have 


shown such vigor of development and en- 
croachment, constituting the most charac- 
teristic and unique elements of the New 
World flora. 

The relationship of the floras of North 
and South America will be discussed under 
the following heads: Ist, The Gulf Zone 
Neo Tropical, 2nd, The Alpine and Arctic- 
Alpine, and 3rd,the Warm-temperate and 
Semi-tropical xerophilous elements embrac- 
ing (a) high plateau and mountain forms of 
the Transition and Upper Sonoran Zones ; 
(6) enclosed basin and valley forms of the 
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Lower Sonoran Zone; (c) semi-tropical 
xerophilous forms of Gulf Zone distribution. 


. THE GULF ZONE NEO-TROPICAL ELEMENT. 


The territory embraced within the Gulf 
Zone includes those regions which have 
had a common history in the development 
of their flora during the fluctuating geolog- 
ical conditions of the Gulf area. While 
this zone is but a part of the greater Neo- 
tropical, its association with a common 
sequence of geological changes has, as Eng- 
ler* thinks, given it a degree of distinctness 
from the Brazilian region. The regions so 
associated are: The coast lands, plains and 
sub-Andean parts of Guiana, Colombia and 
Venezuela; the Central American region 
except the tierra templada, the tierra frias 
of Guatemala and the isolated elevations 
(above 8,000 feet) in Nicaragua and Costa 
Rica; the tierra caliénté of Mexico which 
on the west reaches northward to include 
the lower Colorado Valley in California and 
Arizona, and embraces the point of the lower 
California peninsula, and on the east coast 
is a narrow belt extending northward to the 
lower Rio Grande Valley in Texas, the 
lower third of Florida and the greater and 
Lesser Antilles. On the west, the tropical 
elements pass vertically rather gradually 
into the vegetation of the tierra templada 
of Mexico and Guatemala, and at the north 
a semitropical Gulf strip from the mouth of 
the Rio Grande to and including upper 
Florida, marks the transition to the subtrop- 
ical flora of the Gulf States which, though 
distinetly a part of the Atlantic Coast Plain 
or Austro-riparian flora, has numerous 
elements of tropical extraction, as, for ex- 
ample, the Palme, the Tillandsias, some Eu- 


' phorbiacee as Argithamnia, Acalypha, Sebas- 


tiana, Stillingia and Hippomane ; Bignonia, 
Phoradendron, Persea and many others. 
At the west, the northward extension of 


* Entwickelungsgeschichte der Pflanzenwelt, II., 
197. 
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tropical flora is checked by xerophytic con- 
ditions, so that a very meager tropical ele- 
ment reaches the United States in that 
quarter. On the other hand, the free 
northward extension to the Florida proy- 
ince, whose physical conditions favor a 
purely tropical flora, has been retarded by 
interruptions in the continuity of land 
masses, so that while the flora of South 
Florida is not a part of the Austro-riparian 
and sub-tropical, it is comparatively meager 
in South American species. It has, however, 
many elements in common with the Antilles. 
The sharp distinction between South Flor- 
ida and the remaining Gulf States and 
North Florida, is shown in the following 
data compiled by Drude* from Chapman’s 
Flora. ‘There are 360 species in Florida 
which do not extend north of the 29th 
parallel ; of these 169 belong to 132 genera 
which have no distribution further north- 
ward, or 16 families reach a northern limit 
in this peninsula.” 

It is interesting to note that some of the 
genera cited above and others, as marking 
the transition from tropical to sub-tropical 
United States, also extend into extra-trop- 
ical South America, namely, to Argentine. 
Those cited by Engler} are Argithamnia, 
Bignonia, Lippia, Chaptalia and Galphimia, 
to which may be added many Amaranths 
and others. But as this element consists so 
largely of xerophytic and halophytic spe- 
cies, I have discussed it under the head of 
semi-tropical xerophilous forms of Gulf 
zone distribution. 


2, ALPINE AND ARCTIC-ALPINE FLORAL 
ELEMENTS IN SOUTH AMERICA. 


As previously stated, the extension of an 
elevated continental axis from Alaska to 
Cape Horn makes an approximately con- 
tinuous boreal zone across the equatorial 
regions. This continuity has fluctuated 


* Pflanzengeographie, 511. 
+ Entwickelungsgeschichte II., p. 189. 
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greatly during the period of development 
of the plant life of the present era, and 
with profound effect in molding the pres- 
ent conditions. As a highway for north- 
south distribution of the boreal elements, 
its efficiency has of course varied. As at 
present constituted, it is interrupted by a 
stretch of moist tropical conditions for a 
distance of some 10 degrees of latitude, 
namely, from the southern downfall of the 
Guatemala highland, 15° N., to the Colom- 
bian Andes, 5° N., at an altitude of some 
12,000 feet. Practically, however, one 
must allow for a degree of continuity even 
over this stretch as offered by the highest 
peaks of Costa Rica, Nicaragua and even 
in the Panama district. An analysis of 
the floral elements of this north-south Arc- 
tic and Arctic-Alpine zone shows the fol- 
lowing interesting phenomena : 

First, that the flora of the Rocky and 
Sierra Nevada Mountains above the Transi- 
tion zone, the Mexican Cordilleras in the 
tierra frias (from 8,000 to 12,000 feet), of the 
Guatemalan tierra frias and of the tropical 
Andes above 12,500 feet, and the extra-trop- 
ical Andes and highlands, is one of North- 
ern extraction, abounding in genera asso- 
ciated with the colder zones of North Amer- 
icaand Eur-Asia. Such, for example, are, 
Ranunculus, Anemone, Berberis, Geranium, 
Spirea, Geum, Rubus, Ribes, Saxifraga, Hy- 
drocotyle, Gaultheria, Vaccinium, Veronica, 
Eritrichium, Gentiana, Polemonium, Hiera- 
cium, ete. 

Second, that while possessing very many 
genera in common, by far the greater per 
cent. of species in the Mexican Cordilleras 
are endemic, as are those of the Alpine 
Andes. This points to a long continued 
and effective isolation of the Mexican and 
South American Andes from each other and 
from the Rocky Mountains. 

Third, that of Arctic-Alpine genera those 
are most common which belong to the ele- 
ment common to the Himalayan and East- 
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Asiatic regions and the Rocky Mountains 
from Alaska to Colorado; that such genera 
occur sparingly in the Mexican and trop- 
ical Andes, and then with endemic species ; 
that there is an increase of this element in 
the extra-tropical Andes toward the Straits 
of Magellan. Here is to be noted that cer- 
tain species of the Rocky Mountain Arctic- 
Alpine region reappear in the extra-trop- 
ical Andes toward the southern extremity 
of South America, being, so far as known, 
absent from the Mexican and Tropical 
Andes. Among these are: Gentiana pro- 
strata, Trisetum subspicatum, Primula farinosa 
and var. magellanica; Draba incana = Draba 
magellanica ; Alopecurus Alpinus = A. antare- 
ticus; Saxifraga cespitosa = S. cordillerarum ; 
Polemonium micranthum = P. antarcticum; Col- 
lomia gracilis. * 


38. WARM TEMPERATE AND SUB~—TROPICAL 
XEROPHILOUS ELEMENTS COMMON TO 
NORTH AND SOUTH AMERICA, 


These elements of flora common to both 
Americas deserve special emphasis. They 
embrace for the most part, the flora of the 
arid regions of the western and south- 
western states and North Mexico. This 
flora occupies the mountain slopes of the 
transition zone, the plains and plateaus of 
the Upper Sonoran and the hot deserts of 
the Lower Sonoran zones. This area has 
been the field of development of many 
groups peculiarly American. It is the re- 
gion of xerophytic composites, Nyctagi- 
nacee, Polygonacee-Eriogonee, Onagracee, 
Amaranthacee-Gomphrenee, Malvacee, Bor- 
raginacee-Eritrichiaee, Gilias, the Yucca 
and Agave kinships and the Cactacee. 

When this peculiar flora was in the vigor 
of its development and occupation of new 
territory, the climatic conditions seem to 
have exerted a pressure to the southward 
which geological conditions favored, with 


* This list is taken mostly from Engler’s Entwick- 
elungsgeschichte, IT., p. 256. 
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the consequence of carrying a great richness 
of forms into the South American region. 

There has also apparently, been an en- 
croachment of elements developed in South 
America northward, as shown in the Loas- 
acee (Mentzelias) and species of Prosopis, 
whose great development occurs in the 
Chilean and Argentine regions respectively. 

Greater details of distribution may be 
discussed as follows: (1) The mountain 
forms; (2) Forms of the arid basins and val- 
leys of the Lower Sonoran Zone; (3) Sub- 
tropical xerophilous forms of Gulf Zone dis- 
tribution. 


(1) The Mountain Xerophilous Sonoran 
Elements. 


In North America this element occupies 
the arid mountain slopes and high plateaus 
of the Transition and Upper Sonoran zones, 
extending also into the deserts of the Lower 
Sonoran. Its southward distribution has 
been favored by the existence of an arid 
zone comprising the moistureless west 
slopes and enclosed plateaus of the Mexican 
and Tropical Andes, lying mostly below the 
altitudes of Alpine conditions. Both the 
aridity and continuity of this zone have 
varied with the changes in elevation, and 
in all probability a north-south distribu- 
tion of xerophilous mountain elements was 
much easier at some earlier period than at 
present. The facts of endemism are much 
the same for the North American, Mexican 
and Andean regions as in the case of Alpine 
forms. 

Illustrations of this element include Xer- 
ophilous ferns of the genera Gymnogramme, 
Pelleea, § Eupellea and § Cineinalis, Notho- 
lena and Cheilanthes, many of which range 
from West Texas, New Mexico, Arizona, 
etc., to Mexico, Guatemala and in the South 
American Andes to Chile; of the Leguminose: 
Astragalus, Dalea, Iupinus, Trifolium, Vicia 
and Lathyrus ; Rosacew-Quillajee, Onagracee: 
(Enothera, Gayophytum, Chammissonia, La- 
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vauxia, Godetia, and Boisduvallia; Artemisia, 
Perezia and Asteree-Soladiginee of the Com- 
posite ; many Cactacee ; Borraginacee-Eritri- 
chee ; Gilia and many others. 


(2) Lower Sonoran Elements. 


These forms are of special interest because 
they include the most extreme xerophytes 
and halophytes occupying the most arid 
deserts of both North and South America 
in the extra-tropical regions, and mostly unrep- 
resented in the long stretch of moist, trop- 
ical and high mountain areas between. 
Such are the mimosee, Prosopis, § Strombocarpa 
with 3 species in Argentine, and 3 Lower 
Sonoran species of west Texas, north Mex- 
ico and westward ; § Algarobia with 19 spe- 
cies mostly Argentine; Polygonacece-Eriogonew 
with eleven Lower Sonoran genera (ex- 
cept some Eriogonums) and the peculiar 
subgenus Chorizanthopsis of the Chorizanthes, 
endemic in Chile, and three species common 
to both zones ; namely, Oxytheca dendroidea, 
Chorizanthe commissuralis and Lastarriva chi- 
lensis, all originally from the Californian re- 
gion; Frankeniacee, with the very distinct 
Frankenia jamesii of the west Texas region, 
F. Palmeri of the southern California region, 
F. triandra of the Puna region six nearly 
allied Chilean species, one of which is in 
California and Arizona and WNederleinia 
juniperoides of the Argentine Salt Steppes, 
more nearly related to the Lower Sonoran 
than to the Chilean species. These, appar- 
ently, constitute remnants of a previously 
widespread development. 

The Zygophyllace also present an excellent 
illustration of the phenomena of distribu- 
tion here considered, Perhaps no plant is 
more prominent as an indicator of the 
Lower Sonoran Zone than Larrea mexicana 
which is exceedingly abundant and wide- 
spread over this zone. No representatives 
of this genus occur between the southern 
limits of the Lower Sonoran in Mexico, and 
the Andes and Salt Steppes of Cardoba and 
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Mendoza southward to the Rio Colorado in 
South America, where three species occur 
which are sharply distinct from each other 
and especially from Larrea Mexicana. One 
of these South American species, L. divari- 
cata, is described as covering great areas of 
Cordoba and Mendoza as L. Mexicana cov- 
ers areas in Texas, Arizona and Northern 
Mexico. 

From these and other illustrations, it is 
necessary to conclude that we are here deal- 
ing with forms which were connected by a 
remote ancestry, which flourished at a time 
and under conditions which permitted a 
more general distribution. We may pos- 
sibly ascribe these condition to a certain 
stage in the elevation of land masses along 
the continentalaxis. At any rate, the fluc- 
tuations in climatic and geological condi- 
tions since the Tertiary Period would have 
very different conditions of distribution and 
relationship from those we observe now. 

On the other hand, that the same spe- 
cies may occur in both these widely sepa- 
rated areas, and nowhere between, indicates 
the energy of certain agencies acting now 
and in spite of climatic and geological bar- 
riers, g., Fagonia cretica, Frankenia grandi- 
flora, Munroa squarrosa and the three pre- 
viously cited species of Polygonacew-erio- 
gone. 


(3) The Semi-tropical zerophilous forms of Gulf 
Zone Distribution. 

In discussing the Neo-tropical and semi- 
tropical elements, attention was called to a 
Gulf Zone distribution between extra-trop- 
ical regions. The forms involved here are 
the less extremely xerophytic species of the 
warmer and less arid portions of the Lower 
Sonoran Zone; e¢. g., the Rio Grande Plain 
in Texas and Mexico below Eagle Pass. 
Such species occur also in the xerophytic 
areas of Colombia, Venezuela, Guiana, Bra- 
zil, Uruguay, Paraguay and Argentine, and 
in similar areas of the Antilles. Some are 
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undoubtedly sea-coast species. The fol- 
lowing are illustrations : 

Sida leprosa : Uruguay, Patagonia, Argen- 
tine, Cuba, Lower Sonoran Zone (even 
north to Washington). | 

Sida hastata : Argentine, Uruguay, Mexico, 
Texas, Arizona. 

Sida Anomala: Mattogrosso, Uruguay, 
Argentine, Bolivia, Cuba, Florida, Texas, 
Mexico. 

Cienfugosia sulphurea: Southwest Texas, 
Mexico, South Brazil, Paraguay. — 

Spergularia plattensis: Texas to California, 
South Brazil. 

Polygala paludosa: Brazil, Paraguay, Louis- 
iana and Texas. 

The Amaranth-Gomphrenee are prevail- 
ingly of the Gulf Zone distribution, especi- 
ally Frelichia, Alternanthera and Gomphrena, 
but in the last case, mention should be 
made of the massing of species in Southern 
Brazil and Argentine, and their compar- 
ative absence northward until the Mexican 
plateau is reached, where, again, are many 
species, mostly distinct from the South 
American forms. This fact would suggest 
the propriety of including Gomphrena in the 
category of genera like Larrea, Frankenia, 
Spirostachys, Malvastrum, Chorizanthe, and oth- 
ers, in which the present conditions of dis- 
tribution and kinship point to them as rem- 
nants of a previous general distribution over 
territory not now adapted to their needs. 

SUMMARY, 


Reviewing the floral relations of North 
and South America as illustrated in the 
foregoing instances, we may say that the 
phenomena of distribution agree fairly with 
the record of physical conditions which 
have succeeded each other and those which 
still exist, and upon which we might almost 
a priori have predicted an analogous set of 
distribution phenomena. In this relation- 
ship we may distinguish three categories of 
distribution : 

(1) Those due to the conditions of hu- 


<= 


man civilization, commerce, ete. This has 
resulted in placing the same species in sim- 
ilar regions of both continents, as, for ex- 
ample, Fagonia cretica in Lower California 
and Chile ; Munroa squarrosa, western plains 
of North America, plains of Argentine and 
high plateaus of Chile and Bolivia; Frank- 
enia grandiflora, Southern California and 
Arizona, coast lands of Chile; Oxytheca 
dendroidea, Lastarriwa chilensis, and Chor- 
izanthe commissuralis, all in Southern Cali- 
fornia and Western Chile. 

(2) Those due to the operation of natural 
causes acting under present conditions of 
climate, geology, etc. Under this head 
may be cited such species as sida leprosa, 
hastata, anomala, Cienfugosia sulphurea, Sper- 
gularia plattensis and, in general, elements of 
Gulf zone distribution; also certain ele- 
ments which still find a pathway along the 
continental axis, including some alpine 
and mountain xerophilous genera. 

(3) The third category of distribution 
would include those phenomena due to 
geological and climatic changes acting 
through long periods. Under this head are 
included the elements of greatest signifi- 
cance in the relationsip of the North and 
South America floras. The endemic boreal 
flora of the Andes, the equally endemic 
boreal flora of the Mexican Cordilleras, 
and genera with sharply distinct species or 
sub-genera in the arid extra-tropical regions 
of both continents, which may be called 


remnant elements. L. Bray. 


ScHOOL OF BoTANY, 
UNIVERSITY OF TEXAS. 


NAMES OF ANIMALS PUBLISHED BY OSBECK 
IN 17665. 

In 1757, Peter Osbeck,.a pupil of Linné 
published in Stockholm a work entitled: 
‘ Dagbok Oofver en Ostindisk resa aren 1750- 
1752.’ The work* was subsequently trans- 


* The German translation is entitled : Reise nach 
Ostindien und China. 
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lated into several languages, with dates of 
publication as follows: in German, 1765 
(Rostock ), and 1772 (Leipzig), two editions; 
in French 1771 ; in English,1771. Of these 
translations I have examined the German, 
1765, and the English. The latter transla- 
tion is not from the original, as we learn 
from its editor, but from the German, the 
latter having had the advantage of revision 
by Osbeck, who, we are told, made some 
additions to it. 

On comparison of Osbeck’s proposed 

names for the various species of animals 
discovered with the tenth and twelfth edi- 
tions of Linné’s Systema Nature, one is struck 
by the number which are not referred to in 
those works ; and, as far as I can learn, these 
omissions have not been included in later 
works in most instances. It is for the pur- 
pose of bringing them to the attention 
of naturalists that I offer the present 
notes. 
Such of Osbeck’s names which are tenable 
should date from the 1765 translation which 
follows the tenth edition of Linné. The 
pagination noted herein refers to that 
volume. 


MAMMALIA. 
CEeRVus JAVANICUS. Page 357. Java. 
This is, probably, the Tragulus (= Mos- 
chus) javanicus Gmelin, 1788. The synon- 
ymy should be Tragulus javanicus (Os- 
beck), 1765, = Moschus javanicus Gmelin, 
1788. 


AVES. 

SITTA CHINENSIS. Page 326. China. 

The British Museum Catalogue of Birds 
gives as a synonym of Sitta cesia, a Sitta 
chinensis Viellot, 1819, but on reference to 
the Nouv. Dict., v. XX XI, p. 332, it will be 
seen that Viellot gives Osbeck as authority 
for the name. Therefore Sitta chinensis Os- 
beck, 1765 and 1771, has priority over Sitta 
cesia M. and W., 1810. 


{ 

| 

| 
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ANAS CHINENSIS. Page 340. China. 


In the work just referred to there is a 
reference under Anas hina Gmelin, as fol- 
lows : Anas chinensis Osbeck, Voy. II, p. 33. 
This is to the English edition, 1771. The 
synonymy should be Anas Chinensis Osbeck, 
1765 (= Anas hina Gmelin, 1788). 

Gmelin gives ‘ Osbeck (it. 2, p. 33)’ as au- 
thority for Anas hina; but no such name 
occurs in the latter’s book. It would there- 
ford seem that hina is a misprint for chinen- 
sis. 

DIOMEDEA ADSCENSIONIS. Page 382. As- 
cension Isld. 

This is evidently synonymous with Sula 
piseator (= Pelecanus piscator Linné, 1758), 
with which species Osbeck compares it. 


REPTILIA AND BATRACHIA. 


TESTUDO JAVANICA. Page 128. Java. 

From the description this is clearly a 
Chelone, and without doubt the same as 
Chelone imbricata (Linné), 1766. The latter 
thus becomes Chelone javanicus (Osbeck), 
1765. 

RANA CHINENSIS. Page 244. China. 

Without doubt a Bufo, and referable to 
Bufo bufo (Linné). If the Chinese and Jap- 
anese representatives are not distinct races, 
then Osbeck’s name would have precedence 
over Schlegel’s Bufo bufo javanicus. 

It is well to point out here that Boulenger 
( Tailless Batrach. Eurl. II, 265) has erred in 
referring Osbeck’s Rana chinensis as a variety 
of Rana esculenta Linné. Osbeck says in his 
description, ‘ The body above warty,’ which 
sufficiently indicates that the species is not 
a Rana. 

Stone (Proc. Ac. Nat. Sei., Phila., 183, 
1899) states that Rana chinensis Boulenger 
(nee Osbeck) is quite distinct from Rana 
esculenta, in which event the former will re- 
quire another name, which will be Rana 
marmorata Hallowell, 1860 (teste Stone). 

LACERTA CHINENSIS. Page 366. China. 

This lizard is probably identifiable from 
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the description, which indicates that it be- 
longs to the Geckonide. This name has 
been entirely overlooked by subsequent 
writers. 


PISCES. 

SquaALUS CANINUS. Page 102. Cape of 
Good Hope. 

A synonym of Carcharodon carcharias 
(Linné), 1758, the great blue shark. 

BALISTES CHINENSIS. Page 147. China. 

Richardson (Rep. Brit. Assoc. Ad. Sei., 
201, 1845) refers this to the genus Mona- 
canthus. However, in Bleecker (Atlas) and 
in the Brit. Mus. Catal. Fishes, Bloch is 
given as authority for the species ; it is also 
described by Gmelin as Balistes sinensis. It 
should stand Monacanthus chinensis (Osbeck ), 
1765 and 1771 = Balistes sinensis Gmelin, 
1788. 

PEROA ADSCENSIONIS, 
sion Isld. 

Now Holocentrus ascensionis (Osb.) J. & E. 
The date for this species should be 1765. 
Note that the original name is adscensionis, 
not ascensionis. 

ScomBer Guavucus. Page 387. Ascen- 
sion Isld. 

Originally named Scomber adscensionis by 
Osbeck, 1757, but in the later translations 
1765 and 1771 called S. glaweus, perhaps in- 
dicating it to be the same as S. glaucus 
Linné. Jordan and Evermann suggest its 
identity with Caranz guara. 

In addition to the foregoing fishes Osbeck 
describes the following, whose names are 
not to be found in recent synonymy: 

SPARUS CHINENSIS. Page 340. China. 

Not the Sparus chinensis Lacép. | 

SQUALUS ADSCENSIONIS. Page 388. As- 
cension Isld. 

GoBIUs TROPICUS. 
Isld. 

Sy[N]GNATHUS ARGENTEUS. Page 396. 
South Atlantic. 


Page 388. Ascen- 


Page 392. Ascension 
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MOLLUSCA. 
CHITON LAEVE. Page 80. Spain. 
According to Linné, this is the same as his 
Chiton punctatus. Professor Pilsbry, to whom 
I showed Osbeck’s description says it is prob- 
ably the same as Chiton olivaceus Speng. 
CUNNUS CHINENSIS. Page 247. China. 
Osbeck does not state whether this bivalve 
is a fluviatile or a marine form, which 
makes his short description valueless. Were 
it a fresh-water form, the generic name 
Corbicula would be replaced by Cunnus. In 
the English translation this name is mis- 
printed, Conus. 


INSECTA. 


PHALAENA FENESTRATA. Page 269. China. 

Osbeck proposes this name for the ‘ Pha- 
lena plumata permaxima Orientalis ocu- 
lata.’ (Petiver, Gazophylacii, Pl. 8, f. 7), 
which, however, was named Phalena atlas 
by Linné, 1758, Osbeck’s name becoming 
thereby a synonym. The fenestrata Osbeck 
must not be confused with the Phalena fen- 
estrata Fabricius (Syst. Ent., p. 641, 1775). 

LINTINGENSIs. Page 148. China. 

This name will have to be adopted for 
the Indo-Chinese variety of Junonia enone 
Linné, known as var. hierta Fabricius. 
The synonymy should be Junonia enone 
Linné, 1758, var. Lintingensis (Osbeck ), 1765 
and 1771, = hierta Fabricius, 1798. 

Apis RUFA. Page 127. Java. 

This is not the Apis rufa Linné, 1758. The 
description is, however, too meager to admit 
of identification of the insect. 


CRUSTACEA. 

There are two species described by Os- 
beck, which appear to have been omitted 
from synonymy. They are: 

CANCER CHINENSIS. Page 151. China. 

CANCER ADSCENSIONIS. Page 389. As- 


cension Isld. 
J. Fox. 
ACADEMY OF NATURAL SCIENCES 
OF PHILADELPHIA. 
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THE CARNEGIE MUSEUM PALEONTOLOG- 
ICAL EXPEDITIONS OF 1900. 


TurovueH the generosity of the founder 
of this institution, the Department of Pa- 
leontology has been able to continue the 
work begun in the season of 1899 in the 
Upper Jurassic formations of central South- 
ern Wyoming. Mr. O. A. Peterson has 
had charge of the work in this region, and 
the splendid results obtained there are due 
to his skill and energy and to those of his 
assistant, Mr. C. W. Gilmore of the Wy- 
oming State University, who joined Mr. 
Peterson in June and continued with him 
until the close of the season. 

The investigations were confined chiefly 
to the Atlantosaurus beds on Sheep Creek, 
some twenty-five miles northeast of Med- 
icine Bow, though some attention was also 
given to the Baptanodon beds in the im- 
mediate vicinity. 

The chief results obtained were a com- 
plete pelvis with sacrum and one hind limb 
and foot of Diplodocus in position; one 
maxilla and a posterior portion of the skull 
and a number of series of vertebra from 
various regions of the vertebral column. 
Numerous other isolated bones belonging 
to the same genus were also recovered. 
All this is most welcome material and will 
form an important supplement to the Dip- 
lodocus skeleton collected by the expe- 
dition of 1899, which we hope soon to be 
able to mount as a complete, though com- 
posite, skeleton. The fore limb and foot 
are at present the cnly important parts 
missing. 

The party was quite fortunate in secur- 
ing the greater portion of a skeleton of 
Brontosaurus, as well as considerable re- 
mains of Stegosaurus and a large car- 
nivorous Dinosaur. The Baptanodon beds 
yielded a skull and anterior cervicals and 
ribs of Baptanodon. In all some ninety 
large cases of Jurassic vertebrates were 
taken up and packed, and will, it is hoped, 
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not only add materially to the Museum 
collections, but also throw additional light 
on several of the many vexed questions re- 
garding the structure and relationships of 
the several genera of Dinosauria to which 
the collections pertain. 

In addition to the work carried on in the 
Jurassic, another field party, under the 
immediate charge of the writer, operated 
in the Laramie deposits of Converse County, 
Wyoming, and in the Tertiary of the same 
region and in Sioux County, Nebraska. 

The early part of the season was devoted 
to an exploration of the Laramie in the re- 
gion immediately adjoining that which af- 
forded the writer all the mammals and 
most of the horned dinosaurs collected by 
him under the direction of the late Pro- 
fessor Marsh for the U. 8. Geological Sur- 
vey. The success that it was hoped might 
reward an exploration of these deposits was 
not entirely realized, though some impor- 
tant material was obtained, including a 
fairly representative series of Laramie 
mammals and the other vertebrate remains 
(fish, lizards, small dinosaurs, ete.) with 
which they are always found associated. 
One extremely interesting discovery in this 
connection consists of a portion of a dental 
plate with the teeth in position, of Plata- 
codon nanus, described as a mammal by the 
late Professor Marsh. ‘The mammalian 
nature of these remains has long been 
doubted, our material showing the teeth 
firmly ankylosed to the surface of the 
dental plate demonstrates conclusively the 
ichthyian nature of these teeth and that 
Platacodon should now be removed from 
the Mammalia to the Pisces. These re- 
mains and others will be figured and fully 
described by the writer in an article now 
in course of preparation, which will be pub- 
lished in the Museum Bulletin in the near 
future. 

Among the more important dinosaurian 
remains there is a considerable portion of 
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the skeleton of Claosaurus, with some 25 
or 30 vertebre in position. This specimen 
is believed to be unique among the known 
remains of dinosaurs, in that there are pre- 
served in it, in the region of the anterior 
caudal vertebrae, an impression of the der- 
mis which shows these animals to have been 
enveloped in life with a covering of small 
hexagonal plates or scales, something more 
than one-half inch in diameter. This, I 
believe, is the first accurate information we 
have as to the nature of the dermal cover- 
ing of dinosaurs. 

Late in July the Laramie was abandoned 
and operations were commenced in the De- 
monelix beds of the Upper Tertiary deposits 
near Harrison, Nebr. These deposits, made 
famous by Dr. E. H. Barbour of the Ne- 
braska State University, are extremely rich 
in the remains of these imposing and per- 
plexing fossils. A very complete series of 
Deemonelix spirals and rhizomes were col- 
lected, as well as important mammalian re- 
mains from the same beds, and much valu- 
able evidence secured, bearing directly upon 
the different species and phylogeny of De- 
monelix and the conditions attending the 
deposition of the beds in which the remains 
are found. 

After some three or four weeks spent in 
the Demonelix beds, our attention was 
given to the underlying White River de- 
posits. In these beds we were successful in 
securing a nearly complete skeleton of Ti- 
tanotherium in splendid condition, besides 
many other animal remains of hardly less 
importance. 

Of especial interest in connection with 
these deposits was the discovery in the Ore- 
odon beds of a thin layer of limestone, from 
eight inches to a foot in thickness, contain- 
ing in great abundance and in a beautiful 
state of preservation the remains of mol- 
lusca. Heretofore molluscan remains have 
been extremely rare in the White River, 
and have usually consisted of only imper- 
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fectly preserved casts. In a neighboring 
locality in the lower Titanotherium beds a 
fruit-bearing horizon was discovered in 
which were found the fossil fruits and silici- 
fied woods of the various trees and plants 
which grew in the Oligocene and Miocene 
forests of this region. From these fortu- 
nate discoveries we shall learn something 
of the invertebrate and plant life of this re- 
gion in middle Tertiary times, and be the 
better able to form an intelligent idea of the 
physical conditions that prevailed here dur- 
ing the deposition of the clays, sandstones 
and limestones of the White River series. 

In his work in this region the writer was 
very materially assisted by Mr. W. H. Ut- 
terback, and in all some ninety boxes of 
fossils have been packed by this party 
alone. ‘Taken as a whole, the field work of 
the Department of Paleontology of the Car- 
negie Museum for the season of 1900 may 
be considered as successful, and the friends 
of the Museum have every reason to be 
grateful to its founder for the generosity 
shown in supplying the needed funds, with- 
out which the successful accomplishment 
of the work would have been impossible. 
The best thanks of the writer, under whose 
direction the work has been carried on, are 
due to Dr. W. J. Holland, the Director of 
the Museum, and to the President and mem- 
bers of the Museum Board for the very 
great interest they have shown in the work 
and their ever-ready aid in facilitating its 


accomplishment. 
J. B. Hatcuer. 


OPENING OF THE ANTHROPOLOGICAL COL- 
LECTIONS IN THE AMERICAN MU- 
SEUM OF NATURAL HISTORY. 

On October 30th the new anthropological 
collections in the American Museum of 
Natural History were opened to the public. 
While three years ago the anthropological 
material gathered in the Museum was in- 
stalled in a single hall, its increase has 
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been so rapid that at the present time the 
collections occupy five halls of the building, 
and two more halls are being arranged and 
will probably be opened in the near future. 
The accessions to the anthropological col- 
lections of the Museum obtained during the 
last three years have largely been due to 
extended scientific research undertaken by 
the institution. In this respect the methods 
of the American Museum of Natural His- 
tory differ considerably from those pursued 
by a number of other institutions. It has 
not been the policy of the Museum to ac- 
cumulate rapidly and indiscriminately more 
or less valuable specimens collected on trad- 
ing expeditions or purchased from dealers, 
but an endeavor has been made to build up 
representative collections, and to obtain at 
the same time the fullest and most detailed 
information in regard to specimens, so that 
each addition to the exhibit of the Museum 
can be made thoroughly instructive and will 
represent a material contribution to science. 
In South America Dr. A. F. Bandelier 
carried on researches on the plateaus of 
Peru and Bolivia. Dr. Bandelier first went 
to South America for the Museum under 
the patronage of Mr. Henry Villard, while 
during later years the expenses of the ex- 
pedition were borne by the Museum. The 
results of his work fill one of the new halls. 
Setting aside the beautiful fabrics, pottery, 
and other specimens, the collection abounds 
in skeletons and crania, which will be of 
great value in determining the physical 
characteristics of the ancient Peruvians. 
Extensive archeological investigations 
have been carried on in Mexico. These were 
in charge of Mr. Marshall H. Saville. The 
work was liberally supported by the Mu- 
seum and by the Duke of Loubat, to whose 
interest the Museum also owes a magnifi- 
cent collection of reproductions of Central 
American sculptures. It is believed that 
in no other museum are the monumental 
works of the ancient inhabitants of Mexico 
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and Central America so fully represented 
as in the American Museum of Natural 
History, where they fill an imposing hall. 
The Duke of Loubat also sent the renowned 
Americanist, Dr. Eduard Seler, te Mexico, 
the results of his labors being divided be- 
tween the American Museum of Natural 
History and the Royal Ethnographical Mu- 
seum of Berlin. 

During the year 1898 the Museum em- 
ployed Dr. Carl Lumholtz and Dr. A. 
Hrdlitka in an ethnological investigation 
of the present tribes of the Sierra Madre 
Range, in western Mexico. While there 
Dr. Lumholtz continued his studies into the 
customs and religious beliefs of the Huichol 
Indians, which he had begun on a previous 
expedition undertaken for the Museum. 
Part of the results of his expedition have 
been published by the Museum, and the 
specimens which form the basis of this pub- 
lication are now for the first time exhibited. 
Dr. Hrdlicka studied the physical types of 
these people, but the specimens collected by 
him have not yet been arranged. 

Another inquiry, carried on by officers of 
the Museum, has been directed towards an 
exploration of the ruins of the Southwest. 
This exploration has been undertaken at 
the expense and under the active super- 
vision of Messrs. B. T. B. and F. E. Hyde, 
Jr., and has been carried on five years. 
The material collected includes the arche- 
ology as well as the physical anthropology 
of this area. The extensive series of spe- 
cimens collected in the Southwestern ruins 
is at present being arranged, and will be 
opened to the public in the near future. 

A thorough examination of the Trenton 
gravels with a view to discovering the geo- 
logical distribution of remains of the early 
inhabitants of America has been continued 
during all these years. The means for this 
work have been provided by the Duke of 
Loubat for one year and by Dr. F. E. Hyde 
for the last three years. 
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Attention has also been paid to problems 
of local archeology, and a considerable 
amount of work has been done in exploring 
the Indian sites in the neighborhood of 
New York City. 

Most important additions have been made 
to the collections illustrating the cultures of 
the people of the northern part of our conti- 
nent. Most of these are due to the work of 
the Jesup North Pacific Expedition—a great 
undertaking, made possible by the munifi- 
cence of Mr. Morris K. Jesup, President of 
the Museum. The collections obtained by 
this expedition up to the present time cover 
the region of the State of Washington, the 
coast of British Columbia, the interior of that 
province, Arctic Alaska, and southeastern 
Siberia, and large additional collections are 
expected from the Arctic coast of eastern 
Siberia. Some of the results of this expedi- 
tion have been published in a large quarto 
volume, while a second volume is under 
way. The expedition promises to result in 
a thorough and exhaustive examination of 
both coasts of the North Pacific Ocean, and 
will settle the vexed question of the re- 
lations between the peoples of northeastern 
Asia and northwestern America. 

The Museum has also been enabled to 
undertake work in the difficult field or 
Californian ethnology. The means of this 
work was provided by the late Mr. C. P. 
Huntington. Up to the present time atten- 


tion has been paid particularly to an inves-. 


tigation of the tribes of central California, 
and valuable data regarding the distribu- 
tion of human types and languages have 
been obtained, as well as an exceedingly in- 
teresting collection illustrating the culture 
of this region. 

Farther to the north, work has been 
taken up in Oregon, where a number of al- 
most unknown tribes exist which are fast 
disappearing. This work has been provided 
for by the liberality of Mr. Henry Villard, 
and has resulted in the acquisition of a 
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beautiful collection from the tribes living 
near the boundary between Oregon and the 
State of Washington. In the course of 
this work, information has been secured on 
the customs and languages of the Alsea, a 
tribe which is on the verge of extinction. 

The industries and arts of the Indians of 
the Great Plains have received their share 
of attention. The work of the Museum 
was directed particularly to an investiga- 
tion of the Arapaho Indians. The funds 
for this inquiry were given by Mrs. Morris 
K. Jesup. The work has resulted in a 
most remarkable expansion of the North 
American collections of the Museum; and 
much information of great scientific value, 
largely referring to the specimens collected, 
has been obtained. 

A favorable combination of circumstances 
has made it possible for the Museum to 
collect from several points of the Arctic 
coast of America interesting scientific data, 
illustrated by numerous specimens. In this 
way has been obtained an almost complete 
series of collections illustrating the life of 
the Eskimo, extending from Smith Sound 
in the east, to the west coast of Hudson 
Bay, and accompanied by notes on the 
customs and beliefs of the various tribes, 
which are in process of publication in the 
Bulletin of the Museum. 

Besides these collections, which are due 
to systematic investigation, additional ma- 
terial has come into the possession of the 
Museum by gift and by purchase. Some of 
the important gifts of the Duke of Loubat, in 
connection with Central American and Mex- 
ican archeology, have already been men- 
tioned. He also presented to the Museum 
reproductions of ancient Mexican codices, 
and archeological specimens from Guate- 
mala and South America. The Museum 
received as a gift from Mr. J. Pierpont 
Morgan a beautiful collection of gold, silver 


and copper objects from Peru. Mr. W. 


Curtis James donated a collection from the 


[N. 8S. Von. XII. No. 306. 


Aino of Japan. Mr. Morris K. Jesup gave 
the means for a collection illustrating the 
domestic life of the Japanese. The Museum 
is indebted to Mr. James Douglas for an 
excellent collection of Apache basketry. 
Mr. Jacob Schiff gave to the Museum a 
collection illustrating the development of 
the iron industry among African negroes. 
A number of beautiful old pieces collected 
in the early part of our century among 
North American Indian tribes were given 
to the Museum, prominent among which is 
a donation made by Miss E. H. Cotheal. 

A rather remarkable addition to the col- 
lections of the Anthropological Department 
was made by the transfer of the missionary 
exhibit arranged at the time of the ‘ Ecu- 
menical Council’ in April of this year. 
This collection gives an excellent start for 
the development of special exhibits illus- 
trating the religions of primitive people. 
Among the purchases made by the Museum 
a large archeological collection from Ll- 
linois, the valuable Stahl connection from 
Porto Rico, the Gibbs collection from 
Turk’s Island, and the Finsch collection 
from Melanesia, are worthy of special men- 
tion. 

The new exhibits, just made accessible 
to the public, are proof of lively activity, 
and of a genuine interest taken by liberal 
patrons of science in the development of one 
of the most important scientific institutions 
of the City. 


SCIENTIFIC BOOKS. 

Grundlinien der anorganiachen Chemie. By W. 
OsTWALD. 14x 22cm., pp. xix + 795. Leip- 
zig, Wilhelm Engelmann, 1900. Price, iinen 
bound, 16; half leather, 18 marks. 

The educational importance of this book is 
so great that it will not be amiss to paraphrase 
certain portions of the preface, the quotation 
marks referring to the ideas and not to the 
words. 

‘The object was to present the newer the- 
ories and their consequences at the beginning 
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of the educational course so that the student 
should not be forced to master antiquated ways 
of looking at things, only to discard them later. 
While it was necessary in doing this to remodel 
the conventional type of text-book, as much as 
possible of the time-honored form of presenta- 
tion has been kept. * * * 

‘‘One might perhaps teach chemistry as a 
deductive science, starting from a few general 
principles and introducing the properties of the 
different substances as illustrations of the gen- 
eral laws. This plan has not been followed, 
partly from an interest in the historical devel- 
opment and partly from a feeling that there 
were too many important details to make such 
a method satisfactory pedagogically. I have 
therefore kept the traditional arrangement ac- 
cording to elements and compounds, and have 
worked in the general laws as best I could. * # * 

‘‘ Special pains have been taken with the de- 
velopment of the conception of ions. Sufficient 
attention has, perhaps, not been paid to the 
fact that it is possible and necessary to intro- 
duce this conception as a purely chemical and 
not as an electrical one. Although this idea 
was actually developed to explain the electrical 
phenomena, its importance in chemistry lies in 
its accounting for the chemical facts of reactions, 
characteristic of the constituents of salts. This 
is the point upon which stress has been laid. 
The electrolytic phenomena and Faraday’s law 
serve, then, to widen and deepen the concep- 
tion already deduced from the chemical phe- 
nomena,’’ 

The first three chapters form an introduction 
in which we find a brief but very lucid exposi- 
tion of our fundamental concepts in regard to 
matter ; a statement of the facts from which we 
deduce the laws of the conservation of mass 
and of energy ; a discussion of combustion phe- 
nomena, with special reference to the changes 
of weight involved, and to the dissociation of 
mercuric oxide. The epistemological stand- 
point taken in the first chapter is very much 
more satisfactory than the materialistic one 
usually adopted. It is difficult to see any ped- 
agogical advantage in postulating ‘matter,’ 
and it is certainly better, from a scientific 
point of view, to state what we know than to 
start with an assumption, however plausible. 
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The besetting sin of most chemists is to substi- 
tute hypotheses and analogies for facts, and to 
believe that an analogy is an identity. The 
chemist is very ready to reason that, since 
Brown acts like Jones under certain circum- 
stances, Brown must therefore be Jones. 

In the fourth chapter, Ostwald gives a brief 
sketch of the different elements, and is then 
able to refer to any element at any time as a 
substance with which the student is already 
familiar. Probably every chemist has tried his 
hand at an arrangement of the subject which 
should require no use of, nor reference to, any- 
thing unknown, except the one point or sub- 
stance under discussion. The difficulties in the 
way of such a task are enormous, and it is by 
no means certain that the problem can be 
solved without sacrificing other points of vastly 
more importance. The method followed by 
Ostwald, and before him by Bunsen, eliminates 
these difficulties and leaves one free to treat the 
subject in any desired way. It is a method to 
be defended along other lines. The student 
has a speaking acquaintance, at any rate, with 
zine, iron, lead, mercury, silver, gold and other 
elements before he begins the study of chemis- 
try. If this previous knowledge is not to be 
ignored, there is no reason why it should not 
be extended in an equally superficial way to 
include all the other elements. 

The chemistry proper is divided into two 
parts, the non-metallic elements and the metals. 
Successive chapters are devoted to oxygen, hy- 
drogen, water, hydrogen peroxide, chlorine, 
the oxygen compounds of chlorine, the remain- 
ing three halogens, sulphur and its compounds, 
selenium and tellurium, nitrogen, phosphorus, 
carbon, silicon, boron, and the gases argon, 
helium, ete. Under the metals, the order is: 
potassium, sodium, rubidium ete., calcium, 
magnesium, strontium etc., aluminum and the 
rare earths, iron, manganese, chromium, cobalt 
and nickel, zinc and cadmium, copper, lead, 
mercury, silver, tellurium, bismuth, antimony, 
arsenic, vanadium etc., tin and the allied 
metals, uranium etec., gold and the platinum 
metals. The book closes with a chapter on the 
choice of combining weights and on the periodic 
law. 

The treatment is excellent throughout. In 
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addition to the orthodox chemistry the student 
learns about many things which are ordinarily 
included in a special course on physical chem- 
istry: rate of diffusion, reversible equilibrium, 
mass action, catalysis, phase rule, thermochem- 
ical relations, dissociation theory, electrolysis 
and Faraday’s law, free energy, theorem of 
LeChatelier, strength of acids, relation of mon- 
otropic and enantiotropic forms, hydrolysis, 
reaction velocity. 

The dissociation theory is introduced in a 
very natural way. It is first shown that the 
hydrogen of an acid differs from the hydrogen 
of other compounds in that it always shows the 
same reactions quite irrespective of the nature 
of the acid radical. Certain other properties 
are characteristic only of the hydroxyl of bases 
and are further independent of the basic rad- 
ical. All soluble chlorides react with silver 
nitrate to form silver chloride. The radical 
whose reactions are independent of the other 
radical forming the salt is defined as an ion, 
and the characteristic properties of these ions 
are then discussed. It is then shown that salts 


_ are electrolytes, and that the ions of chemistry 


are also the ions of electrolysis. 

There is no question but that this book is the 
official sign of the beginning of a new era in 
teaching introductory chemistry. Hitherto 
physical chemistry has been an independent 
branch of chemistry rather than the science of 
chemistry. While physical chemistry has ex- 
erted an influence upon elementary, analytic, 
inorganic, and organic chemistry, this has been 
an influence from without. An occasional fact 
has been worked into the frame here, an open- 
ing for a new view has been made there; but 
this has been a case of patching old garments in 
a vain attempt to keep them decently present- 
able. It is evident that the whole teaching of 
chemistry must be put on a new basis and car- 
ried on along scientific lines. This has been 
done for elementary chemistry in the book now 
under discussion, and it is now possible for 
those teaching introductory chemistry to pre- 
sent their subject in a satisfactory way, even 
though they may not themselves have been 
trained in physical chemistry. 

The time is ripe for such a change. Ostwald 
has been working up to it for years. In this 
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country, as well as in Europe, there are uni- 
versities and colleges where lectures on element- 
ary chemistry are now being given by physical 
chemists along similar, though not identical, 
lines. Holleman has recently published a text- 
book which may be looked upon as a forerunner 
of Ostwald’s volume. While the reviewer is not 
so sanguine as to expect that Ostwald’s book 
will be adopted at once throughout the length 
and breadth of the scientific world, yet the 
time is surely coming when the right way of 
teaching the subject will be the general way. 

The fact that this book will revolutionize the 
whole teaching of introductory chemistry is a 
striking illustration of Ostwald’s ability as an 
expounder. Ostwald has done much brilliant 
scientific work; but his real strength is asa 
teacher. It is not an exaggeration to say that 
the first edition of his Lehrbuch created the 
science of physical chemistry. Horstmann had 
had a glimpse of the promised land ; but it was 
Ostwald who led the chemists into it. Van’t 
Hoff originated the modern theory of solutions, 
Arrhenius the theory of electrolytic dissocia- 
tion, and Nernst the osmotic theory of the 
voltaic cell; but it is Ostwald who has de- 
veloped these theories and who has forced their 
acceptance. It is to Ostwald that we owe the 
rejuvenation of analytical chemistry and we 
now owe to Ostwald by far the best text-book 
on introductory chemistry. 

WILDER D. BANCROFT. 


Twelfth Annual Report on the Railways of the 
United States, for the year ending June 30, 
1899. By the Statistician to the Interstate 
Commerce Commission. Washington, Gov't 
Print. 1900. 8vo. Pp. 712. 

It is unfortunate that some such system as is 
employed by the Census Bureau, adapted to 
this special line of work, cannot reduce the 
period of waiting for these reports. The Com- 
mission dates its report for the year ending 
June, 1899, precisely one year later than that 
date and the shortening of this delay and wait- 
ing would have value in high ratio with the 
proportion by which the period of delay 
might be reduced. Undoubtedly the Commis- 
sion and its employees do their best, however, 
and we must hope for some later Hollerith to 
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aid them in approximating coincidence of date 
of report with the close of the period reported 
upon. It is, nevertheless, a report worth wait- 
ing for. It gives us the mileage of all the rail- 
ways of the country ; a classification for the 
purposes of the report; data relating to equip- 
ment, number of men employed ; capitalization 
and valuation of property, magnitude of the 
freight traffic, of the passenger movement, pub- 
lic service, earnings and expenses and profits, 
gross and net. A condensed summary follows 
and a general balance sheet. Railway acci- 
dents are discussed, recommendation made and 
a completely tabulated set of figures secured 
by the Commission is appended. It is a useful 
compendium to engineers, to railway men, to 
economists and to that rarer class, statesmen. 

The total mileage, June 30, 1899, was 189,- 
294.66 miles, a gain of 2,898.34 for the year. 
It is interesting to note that this increase has 
occurred mainly in the Southern States. The 
track mileage was 252,364.48, a gain of 4,831.96 
miles, single track and sidings. This track is 
distributed among 2,049 railway corporations, 
of which about one-half are ‘operating roads’ 
and the balance leased lines or purchases, with 
142 ‘ private roads.’ Of the total, 35 have been 
reorganized during the year, 20 have been con- 
solidated and 42 merged in other lines, while 30 
were abandoned, averaging, however, but 10 
miles each. The larger systems are made up 
of a number of lines, each originally independ- 
ent, and still holding, often, original charters. 

Locomotives number 36,703, of which more 
than one fourth are passenger engines, one-half 
freight and the balance switching and special- 
service engines. Cars in service numbered 
1,375,916, of which 33,850 were for passenger 
traffic and 46,556 assigned to the service of the 
company. Increasing economy of transporta- 
tion is shown by a gain in density of traffic, 
both passenger and freight. Two-thirds of the 
trains were fitted with the train-brake, and 
nearly all with the automatic coupler, obviously 
an immense gain in safety over the conditions 
of but a few years since. 

Employees numbered 928,924, or 495 per mile, 
a gain in two years of 105,448, with a decrease 
in number per mile of 20, indicating, again, 
gain in economy of operation. Their pay was 
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$522,967,896, a gain of $27,912,278 for the em- 
ployees’ account during the year. This is 40 
per cent. of the gross earnings and 60 per cent. 
of the operating expenses. ‘‘ The fact indicates 
the extent to which wage-earners are interested 
in the conservative management of railways.’’ 

Capital aggregates $11,033,954,898, a gain of 
$215,400,867, more than twice that of the 
preceding year. Of the stock, $5,515,011,726, 
or 59.39 per cent., paid no dividends; but even 
this is better than the preceding year, in which 
66.26 per cent. paid nothing. The funded 
debt, which passed its interest, amounted to 
$572,410,746, and was 10.45 per cent. of the 
total, a better statement than that of 1898, 
when 15.82 per cent. thus failed to meet its 
obligations. 

Of the freight traffic, mines furnished 51.47 
per cent.; manufactured products, next in or- 
der, 13.45; agriculture, 11.33; forestry, 10.89 
—a distribution probably very surprising to 
many. The number of passengers carried one 
mile was 14,591,327,613, a gain of over 10 per 
cent. ; the number of ton-miles of merchandise 
was 123,667,257,153, a gain of eight per cent. 
The gross earnings were $1,313,610,118 ; net, 
$482,090,923 ; net dividends, $94,992,909. Op- 
erating expenses aggregated $896,968,999, and 
practically an equal sum was distributed to 
employees and outside recipients as an addition 
to their incomes in form of wages, dividends, 
ete. The total surplus for the year was $53,- 
064,877, to be compared with the deficit of the 
preceding year, $6,120,483. 

Gross earnings were $7,005 per mile; operat- 
ing costs, $4,570, and income $2,435. The rev- 
enue per unit was, per ton-mile, 0.734 cent; 
per passenger-mile it was 1.925, practically two 
cents. Per train-mile, the revenue was $1.01 
for passengers and $1.79 for freight. Costs per 
train-mile are $0,9839. 

Accidents remain a serious item, 7,123 people 
having been killed during the year and 44,620 
injured, an increase for the year of four per 
cent. killed and over eight per cent. injured, 
notwithstanding the great increase in the use 
of automatic couplers, this being the dangerous 
point in railway operation. Of these totals, 
the passenger list of killed amounted to but 
239, about three per cent., but employees con- 
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stituted one-third the list. Of the injured, 
passengers were about eight per cent. only, the 
employees nearer 80 per cent. A passenger 
must travel, on the average, over 60,000,000 
miles to lose his life; in New England, how- 
ever, he must travel 125,290,750 miles; in the 
southwest he may lose it at the end of 34,327,- 
929 miles. The average traveler is hurt after 
traveling about 4,000,000 miles. 

The report is a most important one, and 
should be carefully studied by all interested in 


any phase of the subject. 
R. H. THURSTON. 


A Book of Whales. By F. E. BEppARD. The 
Science Series. Published by G. P. Put- 
nam’s Sons, New York, and John Murray, 
London. 40 illustrations. 8vo. Pp. xv + 
320. 

The seventh publication of this well-known 
series is from the pen of the English editor, 
and attempts to gather into a comparatively 
small compass a general account of the Cetacea, 
and ‘to illustrate by means of the group of 
whales a very important generalization, the 
intimate relation between structure and environ- 
ment.’ 

In the absence of any other comprehensive 
work on the subject, the book will receive a 
hearty welcome. Teachers of anatomy and 
custodians of museums have long felt the need 
of some general work on the Cetacea, and there 
is a growing popular interest in all matters that 
relate to the life of the ocean. It is a pity, 
however, that the author did not make a good 
thing better by publishing a list of the more im- 
portant papers bearing on his subject. Amer- 
ican zoologists have contributed no small amount 
to the literature of the Cetacea, and Professor 
Beddard acknowledges the help he has received 
from the works of True, Cope and Scammon. 

The introductory chapters make interesting 
reading. They deal with the external form and 
internal structure of whales, but assume that 
the reader has a general knowledge of the group 
and of comparative anatomy. The author him- 
self is often not satisfied with the explanations 
that he gives for the existence of certain struc- 
tures. It is indeed a hard matter to give plaus- 
ible reasons for the existence of many devices of 
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nature, and phylogenetic explanations based on 
hypothetical ancestors are not as convincing 
now as they were a few years ago. 

The section on the stomach is especially in- 
teresting, and one is almost overcome when he 
reads of the amount of food that a hungry Ce- 
tacean can devour. The stomach of a ‘ bottle- 
nose’ contained ten thousand beaks of squid, 
and a grampus contained thirteen porpoises and 
fourteen seals, all perfectly whole and intact. 
It is thought that large stones in the stomachs 
of certain whales may perform the same func- 
tion that gravel performs in the bird’s gizzard. 

More than half the book deals with the 
various groups of Cetacea. The treatment is 
not technical, and the monotony of mere de- 
scription is varied by anecdotes, historical 
reviews and what is now known as natural 
history. 

The press work is of a high order, although 
the inversion of the figure of the right whale is 
evidence of some carelessness and gives the 
animal a most grotesque appearance. There 
are some other indications of lack of care in 
preparing copy and reading proof, but the 
general appearance of the book is good, and the 
text figures and many of the plates are excellent. 

H. C. BuMPus. 


GENERAL, 


ACCORDING to a plébicite taken by the 
London Academy the ‘ Life and Letters of Hux- 
ley’ is the most interesting book announced for 
publication this autumn. It is reported that in 
addition to this volume the letters exchanged 
between Huxley and Tyndall may be printed 
in full. 


Ir is stated in the New York Evening Post 
that an interesting manuscript autobiography of 
the late Sir Richard Owen, the eminent paleon- 
tologist, has been discovered among a lot of old 
documents put up for sale in a London auction 
room. The existence of this manuscript was 
unknown and unsuspected, and it was only 
when the documents came into the hands of 
those familiar with the handwriting that its 
authorship was identified. A singular feature 
of the autobiography is that it is written, not in 
the first person, but chiefly in the third person, 
the author referring to himself as ‘he’ or to 


- 


NovVEMBER 9, 1900. } 


‘Richard Owen, a paleontologist of some re- 
pute.’ 

Ir is stated that the bicentennial monographs 
to be written by Yale professors, publication of 
which will begin early next spring, will num- 
ber not fewer than twenty-five. President 
Hadley and Professors Morris, Chittenden and 
Dr. T. T. Munger, of the Yale corporation, will 
have charge of the publications. 


THE catalogue of the birds of New York 
State, undertaken by Dr. Marcus 8. Farr, has 
made important progress and the first edition 
will probably be ready for publication within 
six months. 


BOOKS RECEIVED. 


The Laws of Gravitation. Memoirs by Newton, Boua- 
UER and CAVENDISH. Edited by A. STANLEY 
MACKENZIE. New York, Cincinnati and Chicago, 
The American Book Company. 1900. Pp. vii + 
160. 

The Effects of a Magnetic Field on Radiation. Memoirs 
by FARADAY, KERR and ZEEMAN. Edited by E. 
P. Lewis. New York, Cincinnati and Chicago, The 
American Book Company. 1900. Pp. xviii+ 
102. 

A Handbook of Photography in Colors. THOMAS 
BoLAs, ALEXANDER, A. K. TALLENT and EDGAR 
SENIOR. New York and Chicago. E. and H. T. 
Anthony & Co. London, Marion & Co. 1900. 
Pp. 230. 

Studies of Animal Life. WALTER WHITNEY LUCAS. 
Boston, New York and Chicago. D. C. Heath & 
Co. 1900. Pp. 106. 

Von Richter’s Teat-book of Inorganic Chemistry. Ed- 
ited by H. KLINGER, translated by EpGAR F. 
SmirH. Fifth American Edition, Philadelphia. P. 
Blakiston’s Son & Co. 1900. $1.75. 


SCIENTIFIC JOURNALS AND ARTICLES. 


The American Journal of Science for Novem- 
ber contains the following articles : 


‘Elaboration of the Fossil Cyeads in the Yale Mu- 
seum,’ by L. F. Ward. 

‘Chemical Composition of Turquois,’ by 8S. L. 
Penfield. 

‘Quartz Muscovite Rock from Belmont, Nevada ; 
the equivalent of the Russian Reresite,’ by J. E. 
Spurr. 

‘Volumetric Estimation of Copper as the Oxalate, 
with Separation from Cadmium, Arsenic, Tin and 
Zine,’ by C. A. Peters. 
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‘Synopsis of the Collections of Invertebrate Fossils 
made by the Princeton Expedition to Southern Pata- 
gonia,’ by A. E. Ortmann. 

‘Cathode Stream and X-Light,’ by W. Rollins. 

IN the first report of the Michigan Academy 
of Science there is an abstract of a paper by 
Jacob Reighard on ‘ The Breeding Habits of the 
Dog-Fish, Amia calva,’ showing that the nests 
are made by the male sometime before the spawn- 
ing season by biting or tearing away aquatic 
plants, or other material on the bottom, leaving 
a concavity lined with roots, gravel or water- 
soaked plants. These nests may be quite near 
together or a considerable distance apart ac- 
cording to the numbers of fish and character of 
the bottom, and a single nest may be used by 
two fish in succession, consequently containing 
eggs in very different stages of development. 
The act of spawning occupies several hours, the 
eggs being deposited at considerable intervals. 


The American Naturalist for October has for 
its leading article a ‘ Reconsideration of the 
Evidence for a Common Dinosaur-Avian Stem 
in the Permian,’ concluding that this hypoth- 
esis should not be discarded, but very seri- 
ously kept in view. W. A. Cannon discusses 
‘The Gall of the Monterey Pine’ and W. 5. 
Nickerson has a ‘ Note on Distomum arcanum 
(n. sp.) in American Frogs’ a species found so 
far only in frogs from Massachusetts. G. W. 
and E. G. Peckham have a brief article ‘ In- 
stinct or Reason’ noting a case in which one of 
the solitary wasps was led to depart from the 
customary manner of dragging insects inte her 
burrow. The usual instalment of synopses of 
North American invertebrates is lacking. Edi- 
torial Comment, Reviews, etc., complete the 
number. 

The Popular Science Monthly begins its fifty- 
eighth volume with the November number and 
has for its frontispiece a portrait of the late 
James Edward Keeler. The first article is an in- 
stalment of Professor Newcomb’s ‘ Chapters on 
the Stars’ and treats of binary and multiple 
stars, star clusters, nebulz, and the methods by 
which they are investigated. Under ‘ Rapid 
Battleship Building ’ Waldon Fawcett notes the 
(comparatively) short time in which some of the 
very largest vessels have been constructed. 
The second part is given of ‘The Address of 
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the President (Sir William Turner) before the 
British Association for the Advancement of 
Science,’ H. S. Pritchett discusses ‘The Pop- 
ulation of the United States during the Next 
Ten Centuries’ computing that by 2900 it 
will amount to 41 billions, and Edward At 
kinson has an article on ‘The Distribution of 
Texas.’ Clinton Rogers Woodruff considers in 
a hopeful vein ‘Municipal Government now 
and a Hundred Years ago’ and William Bar- 
clay Parsons has an article on ‘ China’ giving 
a brief outline of its political and physical 
status. David Starr Jordan contributes a 
short skit on ‘Rescue Work in History’ and 
W. W. Campbell presents an appreciative 
sketch of James Edward Keeler. In ‘ Discus- 
sion and Correspondence’ attention is called 
in an article that deserves to be read and 
heeded, to the literary sins of many writers on 
scientific topics. ‘There are reviews of current 
scientific literature and notes of the progress of 
science, 


SOCIETIES AND ACADEMIES. 
BIOLOGICAL SOCIETY OF WASHINGTON. 


THE 326th meeting was held on Saturday 
evening, October 20th, and was devoted toa 
‘Symposium on Cotton.’ 

H. J. Webber presented some ‘ Notes on Cot- 
ton Hybrids,’ stating that the attempt was 
being made to produce a plant which should 
possess the long staple of the Sea Island Cotton, 
have a seed that would admit of the ready re- 
moval of the fiber and would grow well on the 
uplands. Hybrids he said were as a rule more 
vigorous than the parent plants, although being 
as regards structure and appearance interme- 
diate between them. The speaker described 
some of the crosses that had been made and 
exhibited a series of specimens showing the 
successful results that had followed. 

L. H. Dewey spoke concerning ‘Some For- 
eign Varieties of Cotton,’ saying that while the 
United States annually produces cotton to the 
value of nearly $400,000,000, it imports each 
year about $4,000,000 worth for special pur- 
poses. Most of our imported cottons, it was 
said, came from Egypt where they have been 
developed from Sea Island cotton, by long cul- 
tivation under irrigation, in a dry and practi. 
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cally rainless climate. The lint varies from 
snow white in ‘ Abbasi’ to brown in ‘ Mitafifi.” 
The plants are large and spreading, similar to 
our Sea Island plants, but larger and with 
yellow flowers and small ‘3 locked’ bolls. The 
lint is strong, lustrous, soft, and with a well 
developed twist. It is used chiefly for fine 
knit goods and for mercerized goods. 

Peruvian cotton, which is borne on perennial 
cotton plants, hasa short, brown, finely crimped 
fiber, and is imported for mixing with wool 
which it resembles. 

A white uneven lint is produced in Porto 
Rico from a perennial plant, and plants of the 
‘kidney cotton’ type are cultivated in the 
Philippines. In Paraguay the two principal 
varieties grown are red cotton (Algodon colo- 
rado), producing a reddish brown lint, and white 
cotton (Algodon blanco) producing white lint. 

_ Nearly all varieties mentioned were illus. 
trated by specimens, and leading American and 
Egyptian varieties were illustrated by full sized 
plants with flowers and mature bolls. 

W. A. Orton read a paper on ‘Selection for 
Resistance to the Wilt Disease of Cotton’ a 
malady which has caused serious injury in the 
Sea Island Cotton and is becoming more trouble- 
some in the upland cotton. It is caused by a 
soil parasite, Neocosmospora vasinfecta (Atk.) 
Erw. Sm., which attacks the young rootlets 
and grows from them into the vascular bundles 
of the main roots and of the stem, which are 
filled. The brown discoloration of the wood 
produced by the fungus is a characteristic 
symptom of thedisease. Trials had been made 
of a large number of soil fungicides, but none 
had been found successful and the greatest hope 
of remedy seemed to lie in the production by 
selection of immune races of cotton. 

A test of twenty kinds of cotton showed that 
the Egyptian sorts and one American upland 
variety, the Jackson, were strongly resistant to 
the wilt disease. These plants were somewhat 
dwarfed by the disease and there were numer- 
ous root tufts present, which demonstrated the 
presence of the fungus in the soil, and showed 
that the plants were actually resistant. In- 
dividual plants in diseased fields are often found 
living when all others around them have been 
killed, and seed from such plants has been 
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saved with the intention of producing resistant 
races by selection and cross-breeding. 

That the quality of resistance to the wilt 
disease is transmissible through the seed was 
proved by an experiment in which the seed of 
one such resistant plant of sea island cotton was 
planted beside an ordinary race. Every plant 
grown from the selected seed lived, while all 
the other cotton around it was killed. It is 
believed that a race of cotton entirely resistant 
to the wilt disease may be obtained by careful 
selection and cross-breeding. 

L. M. Tolman discussed ‘ The Economic Uses 
of Cotton-Seed Oil’ describing the methods of 
extracting and refining the oil of different 
grades, and noting the products of 2,000 pounds 
of seed. The rapid growth of the industry was 
described, as well as the various uses of the oil 
in salad oil, butterine, lard substitutes, etc., its 
value as food and digestibility as shown by 
recent experiments. Cotton-seed meal, a by- 
product in the manufacture of the oil was, the 
speaker said, valuable as a fertilizer and as food 
for cattle. F. A. Lucas. 


THE NEW YORK ACADEMY OF SCIENCES. 
SECTION OF BIOLOGY. 


A MEETING of the Section was held on Octo- 
ber 8th, Professor C. L. Bristol presiding. The 
program offered consisted of reports of summer 
work by members of the section. 

Professor E. B. Wilson reported that he spent 
the summer at Beaufort, N. C., where he prose- 
cuted experimental researches upon the eggs of 
Toxopneustes. Loeb’s experiments upon the 
eggs of Arbacia were confirmed, and further 
facts of great interest were determined. Later 
in the season Professor Wilson visited Woods 
Holl, Mt. Desert, Me., and the Bay of Fundy. 
He drew attention to the very great differences 
between the Beaufort and Bay of Fundy faunas. 
The transparent pelagic annelid Tomopteris was 
collected in the latter locality. 

Dr. D. T. MacDougal spent the summer in 
studying the flora of Priest Lake, which stands 
at an elevation of 3,000 feet, in northern Idaho. 
He was especially concerned in studying the 
effect of air temperatures on the distribution of 
plants. 

Professor H. F. Osborn visited the British 
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Museum and the Museum of Comparative Anat- 
omy in the Jardin des Plantes, Paris. The 
latter has, under the hand of Dr. Filhol, reached 
a high degree of effectiveness. At the British 
Museum Professor Osborn examined the remains 
of the new Patagonian sloth Neomylodon, the 
form said by Ameghino to be still extant. 

Mr. F. B. Sumner gave an account of experi- 
ments carried on at the marine laboratory at 
Naples. The work of Mr. Sumner was directed 
towards determining the validity of his conflu- 
ence theory of the origin of the embryo in fishes. 
The results are regarded as confirmatory. 

The work in the Bermuda Islands, carried on 
in previous summers by the expeditions from 
the New York University under the direction 
of Professor Bristol, was continued this summer. 
Mr. F. C. Waite was this year a member of the 
party, and reported the finding of much valuable 
and interesting material not heretofore collected. 

Dr. M. A. Howe also worked in the Bermudas 
during the first half of the summer, going later 
to Edgartown, Martha’s Vineyard and to Sequin 
Island, Maine. He was especially concerned 
with the collection of marine alge, of which he 
reported the acquisition of a large number. 
He described also the general floral features of 
the Bermudas. 

Dr. H. E. Crampton stated that the summer 
session at Woods Holl has been a successful one. 

Mr. M. A. Bigelow, while at Woods Holl, 
confirmed his results on Lepas and added a 
number of new observations. He, with Dr. 
Crampton, carried on a study of the ponds along 
the southern shore of Martha’s Vineyard, with 
a view to studying the variation in their fauna. 

Professor F. E. Lloyd spent six weeks in 
company with Professor S. M. Tracy in a pre- 
liminary study of the flora of the Mississippi 
Sound Islands and Delta. A full series of plants 
was collected. Professor Lloyd described the 
leading features of the vegetation of that region. 

F. E. Lioyp, 


Secretary. 


SECTION OF ANTHROPOLOGY AND PSYCHOLOGY. 

THE regular meeting of the Section was held 
on October 22d. Reports of anthropological 
investigations made during the past summer 
were received from Dr. Franz Boas, Dr. Liv 
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ingston Farrand, Dr. A. Hrdlicka, Dr. Put- 
nam and Dr. R. E. Dodge. These investigations 
were made in the Vancouver Islands, Oregon, 
New Mexico, Arizona and California. 
CHARLES H. JupD, 
Secretary. 


DI3CUSSION AND CORRESPONDENCE. 


THE EARLIEST USE OF THE NAMES SAURIA AND 
BATRACHIA, 


To THE EpIToR OF SCIENCE: In glancing 
over my ‘Address in Memory of Edward 
Drinker Cope,’ published by the American 
Philosophical Society, I find I have inadvert- 
ently referred to ‘Sauria and Serpentes’ as 
‘ Linnzean terms’ instead of ‘ prior terms.’ Ser- 
pentes only was used by Linnzeus, that natur- 
alist having confounded all his ‘Amphibia’ ex- 
cept the Serpentes under the group (‘ordo’) 
named ‘ Reptiles.’ Brongniart first used the 
name ‘Sauriens.’ The slip would scarcely be 
of sufficient consequence to notice were it not 
that a question of nomenclature of some impor- 
tance is involved on which I am enabled to 
throw some light. 

Only the French form of the name—Sauriens 
—was used by Brongniart (1799) and it has been 
believed that Latreille (1804) or Duméril (1806) 
was the first to give a later equivalent. Mean- 
while, however, Shaw (1802) used the name 
Lacertee. There are many who hold that a 
vernacular name is insufficient and should be 
superseded by the first applicable Latin term. 
I do not share in that belief in respect to super- 
generic groups (orders, etc.), but for the benefit 
of those who do, give the following facts. 

Brongniart’s name Sauriens was used very 
speedily after its proposal by Cuvier in his 
Legons d’anatomie comparée in the ‘troisiéme 
tableau’ at the end of the first volume (‘an VIII’ 
= 1800), but there was no Latin equivalent. The 
Latin term SAURIA was first introduced by Dr. 
James Macartney in a translation of the first 
volume of Cuvier’s work published in 1802. 
This work must be quite rare, as the only copy 
I have been able to find is one I purchased at a 
second hand bookstore when a youth. Its full 
title is as follows: ‘ Lectures on Comparative 
Anatomy. | Translated from the French of |G. 
CuvieR, |Member of the National Institute, 
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Professor in the College of France, and in the 
|Central School of the Pantheon, &c. | By 
WILLIAM Ross; | under the inspection of | Jamrs 
MACARTNEY, | Lecturer on Comparative Anat- 
omy and Physiology in St. Bartholomew’s Hos- 
pital, &. | =| Vol. I | [ete.] | =| London, | 
printed at the Oriental Press, by Wilson and 
Co.,| for T. N. Longman and O. Rees, Pater- 
noster row. | —| 1802. 

Macartney is responsible for the nomencla- 
ture. In his ‘ Preface,’ (p. vi,) he remarks : 
‘‘The names of the muscles [etc.] have been 
rendered into Latin’’ [etc.], and ‘‘the same 
mode has been adopted with respect to many 
of the terms in Natural History.’’ He adds: 
‘¢T have taken the liberty of correcting some 
errors in the original’’ [etc.], so there can be 
no doubt that to him is to be accredited the 
nomenclature adopted. His preface is dated 
‘London, March 18, 1802.’ 

All the ordinal names for reptiles are rendered 
into Latin in the third folded table at the end 
of the volume, viz.: Les Chéloniens by CHEL- 
ONIA ; Les Sauriens by SAURIA; Les Ophidiens 
by OpuipiA, and Les Batraciens by BATRA. 
CHIA. 1802, then, is the date for those names, 
and not 1804, as stated by Dr. Baur in ScIENCE 
(N. 8., VI., 172), who attributes their first Latin- 
ization to Latreille (1804). In this work also, 
it will be seen, is the first Latinization of Batra- 
ciens. 

Dr. O. P. Hay (in Scrence, N. 8., VI., 772) 
has advocated the retention of Batrachia in- 
stead of Amphibia, apparently because he 
thinks that ‘‘ one thing is very certain, and that 
is that we cannot rigidly enforce, with respect 
to the appellatives of higher rank, the same 
rules that apply to genera. Common usage 
must and does determine much in the case of 
the former terms.’’ If I accepted these ideas, I 
should still be in favor of retaining the name 
Amphibia in place of Batrachia. ‘Common 
usage’ among the Germans generally, as well 
as among many other zoologists, would warrant 
it. To me the name Batrachia, extended to 
cover all the class so designated, is very objec- 
tionable from a philological as well as historical 
point of view, and Amphibia is an excellent one. 

THEO. GILL. 

WASHINGTON, October 24, 1900. 
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NOTES ON INORGANIC CHEMISTRY. 

Aw account is given in the Chemiker- Zeitung 
of a dangerous accident occurring in the ship- 
ment of sodium peroxid. The material was 
destined for Japan and was in nine cases of sixty 
kilos each. It was contained in thin zinc boxes. 
In unloading, one of the first two cases exploded 
with a very loud report, a number of workmen 
were injured, several fatally, and a fire was 
caused. Serious consequences to the shipper 
may ensue, for the cases were merely labeled 
‘chemicals,’ no evidence of the dangerous na- 
ture of their contents being furnished. 


In the manufacture of superphosphate for 
fertilizer, when apatite is used, large volumes 
of hydrofluoric acid are evolved, which contam- 
inate the atmosphere very seriously, aside from 
being a commercial loss. A process has been 
devised by C. Elschner, which is described in 
the Chemiker-Zeitung, for the recovery and util- 
ization of these gases in the form of fluorsilicic 
acid. This is used in the manufacture of arti- 
ficial stone, and for hardening bath for both 
soft limestone and soft sandstone. A patent 
has also been issued for the utilization of fluor- 
silicic acid as a medium for preserving stable 
manure. The crude acid is absorbed by burnt 
and ground clay. This is dried again, pul- 
verized and sprinkled upon the fresh manure 
in conjunction with a second powder consisting 
of either a mixture of sulfuric acid and kiesel- 
guhr or a ground bisulfate. It is claimed by 
the use of these powders all the valuable con- 
stituents of the manure are perfectly preserved. 


A SERIEs of articles on hydraulic cements by 
O. Rebuffat has appeared in the Gazzetta, from 
the laboratory of the School of Engineering at 
Naples. The natural puzzolana mortar is, 
when used under sea water, changed into a hy- 
drated aluminum silicate containing little lime, 
and this silicate is very slightly influenced by 
the sea water. It seems to be much better to 
use the cement in the way generally used a few 
years ago that is, by grinding the puzzolana to 
an extremely fine powder rather than to mix 
it with sand. Artificial puzzolana can now 
rarely be made on terms which will enable it to 
compete with the natural product. 


SoME time since Professor Fittica of Marburg 
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announced that he had succeeded in transmut- 
ing phosphorus into arsenic. Professor Clemens 
Winkler seemed to be the only chemist who took 
Fittica’s astounding claims seriously enough to 
refute them. Winkler showed that Fittica’s 
results could indeed be obtained, but the ar- 
senic was due, not to transmutatiog from phos- 
phorus, but to impurity in the phosphorus. 
Fittica seems not to have availed himself of 
Winkler’s offer of a specimen of phosphorus 
free from arsenic, with which to repeat his 
transmutation experiments. Now a rather ex- 
tended paper by Fittica appears in the Chemical 
News, apparently translated frem the Chemiker 
Zeitung, in which the author not only repeats 
his claim to have transmuted phosphorus into 
arsenic, but also claims, by varying the method, 
to obtain small quantities of antimony. He 
claims that Winkler’s failure to obtain arsenic 
from pure phosphorus is due to his neglect to 
follow Fittica’s method with exactness. A 
dozen years ago Fittica gave public utterance 
to the expression that at heart all chemists are 
still alchemists, in the sense of believing possible 
the transmutation of metals. Now he consid- 
ers he has justified this expression. 

A SERIES of experiments have been carried 
out by Alex. de Hemptinne for the purpose of 
determining whether in general an influence is 
exerted by magnetism on the equilibrium of a 
chemical reaction. These are described in the 
Bulletin of the Royal Belgian Academy. The 
reactions included the solution of iron in hydro- 
chloric acid, the catalytic action of the hydrogen 
ion upon the saponification of methyl acetate 
and upon the inversion of sugar, and the union 
of hydrogen and chlorin. In all these cases the 


quantitative effect of a magnetic field was less _ 


than the probable error of experiment, so that 
it may be concluded that in these cases, at 
least, the influence of magnetism, if it exists at 


all, is very slight. 
J. L. 


CURRENT NOTES ON METEOROLOGY. 
MONTHLY WEATHER REVIEW. 
THE Monthly Weather Review for August (dated 
October 16, 1900) contains a number of articles 


of more than ordinary interest. A report on 
‘ Meteorological Observations during the Burn- 
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ing of the Plant of the Standard Oil Company at 
Bayonne, N. J., July 5, 6, and 7, 1900,’ by W. H. 
Mitchell, notes the formation of cumulus clouds 
over the smoke from the fire, and the fact that 
the surface winds were drawn in towards the 
fire from a distance of over half a mile. The 
‘Climatology of St. Kitts, W. IL,’ by W. H. 
Alexander, Observer Weather Bureau, dis- 
cusses observations made in 1892-1899. Pro- 
fessor A. J. Henry considers ‘ The Hot Weather 
of August, 1900.’ The initial movement which 
led to the hot wave during August was the slow 
drift of an area of high pressure southward and 
southwestward from southern New York, 
where it was located on August 4th, to the 
Ohio and Upper Mississippi valleys, in which 
region it culminated about the 8th. The warm 
weather extended from the Rocky Mountains to 
the Atlantic, and within this general area of 
high temperature there were small areas of ex- 
cessive heating, as near St. Paul and St. Louis. 
At St. Paul the monthly mean temperature was 
77.2 °, a higher average than has before been 
recorded there, and at St. Louis, also, the Au- 
gust mean was higher than any previously ob- 
served there. Two additional points are of 
special interest. From August 6th to August 
llth, when the highest temperatures were re- 
corded in Pennsylvania, Maryland, the District 
of Columbia and Virginia, the winds were from 
a northerly quarter. Secondly, between the 
6th and the 11th the diurnal variation of the 
barometer at Washington was almost tropical 
in its regularity, and was very marked. Pro- 
fessor Abbe calls attention to the fact that a 
Monthly Statement of Average Weather Condi- 
tions, giving a brief discussion of the average 
weather conditions of each month as determined 
by long observation, is hereafter to be issued by 
our Weather Bureau. These statements are 
prepared in response to a popular demand for 
something in the way of a long range weather 
forecast. The first of these statements, that 
concerning August weather, is printed in this 
number of the Monthly Weather Review. Pro- 
fessor Abbe also has a paper on ‘ The Influence of 
the Lakes on the Temperature of the Land,’ in 
which he concludes that ‘‘ the direct influence 
of the lake water upon the temperature is ap- 
preciable for a few miles only ; the indirect in- 
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fluence, by reason of the formation of cloud and 
rain, may be felt for 50 miles.’’ 


CLIMATE OF CORDOBA (ARGENTINA), 


UNDER the direction of Mr. Walter G. Davis, 
the Argentine Meteorological Office is issuing a 
series of reports on the climate of Argentina 
with a rapidity and to an extent which is cer. 
tainly phenomenal. The latest volume, XIIz., 
bearing the date 1900, embraces 620 pages, 33 
of which concern the Annual Reports of the 
Director for 1894 and 1895, and the remainder 
of which (7. e., 587 pages) consists of meteoro. 
logical tables for Cordoba. These tables are a 
continuation of those published in Vol. IX., of 
the Anales of the Argentine Meteorological 
Office, which ended with the year 1893. The 
number of years included in the present volume 
is five, ending with 1898. The completeness 
of tabular presentation is admirable, there be- 
ing, for example, twenty-six distinct tables giv. 
ing the results of observations on evaporation 
alone. It is impossible to overestimate the 
value of the data contained in such reports as 


this. 
R. DEC. WARD. 


AN EXPLOSION OF SCIENTIFIC INTEREST. 

A SINGULAR though not unprecedented acci- 
dent took place at the Mammoth mine, in Utah, 
recently, illustrating applied thermodynamics 
in an interesting but fatal manner, causing the 
death of one and the severe injury of another of 
the engineers of the mine. 

The cylinder of an air-compressor exploded 
while in operation in regular work, and with 
such violence as gave evidence of more than the 
action of the normal air-pressure in its produc- 
tion. The back cylinder-head and the cylinder 
itself were shattered; the violence of the ex- 
plosion was terrific. The two men were thrown 
across the room and badly mangled and one 
instantly killed. Fragments of metal and of 
flesh were found outside {the building and a 
long distance away. The air-pressure, at de- 
livery from the compressor, was but 80 pounds 
per square inch. The cause of the explosion is 
presumed to have been the compression of the 
vapors of petroleum given off by oil used for 
lubrication in too large quantity and of too light 
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a quality. Mingled with air in the right pro- 
portion for combustion, the mixture of air and 
vapor was heated by thermodynamic action of 
compression, approximately adiabatic up to the 
temperature of ignition, and the explosion fol- 
lowed. This action is precisely that relied 
upon in the Diesel gas-engine, recently attract- 
ing so much attention, for the ignition of its 
charge independently of gas-torch or electric 
spark. The phenomenon has long been known 
to the engineering profession, although in- 
stances of this kind of accident are rare. The 
use of effective methods of cooling the com- 
pressor-cylinder and the employment of lubri- 
cating oils of high flashing point constitute the 


preventives. 
R. H. THURSTON. 


SCIENTIFIC NOTES AND NEWS. 

A Bust of the late Francis A. Walker is now 
being erected in the courtyard of the Boston 
Public Library, where it is planned to com- 
memorate other eminent citizens of the city. 
The bust, which is in bronze, has been made by 
Mr. Richard E. Brooks, and the cost has been 
defrayed by an appropriation of $2,500 by the 
City Council. 

THE London Society of Arts has awarded a 
silver medal to Professor R. W. Wood, of the 
University of Wisconsin, in recognition of his 
work on the diffraction process of color pho- 
tography. 

PROFESSOR MAX PETTENKOFER, of Munich, 
has been awarded the Pasteur medal of the 
Swedish Medical Association. This is the first 
award of the medal which is to be given every 
ten years for the most important work in hy- 
giene and bacteriology. 

Dr. HERMAN 8. DAvIs, recently expert com- 
puter of the U. 8S. Coast Survey, has been ap- 
pointed observer at the International Latitude 
Observatory at Gaithersburg, Maryland, one of 
the six stations established by the Central- 
bureau der Internationalen Erdmessung for an 
investigation of variations of latitude. 


Lieut. C, LECOINTE has been appointed di- 
rector of the astronomical work at the Brussels 
Observatory. 


A LITTLE more than a year ago, says Nature, 
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the attention of the Council of the Manchester 
Literary and Philosophical Society was directed 
to the fact that Dalton’s tomb in Ardwick cem- 
etery, Manchester, was in a very bad condition, 
owing to neglect. A committee was appointed 
to take steps to put the monument in a thor- 
ough state of repair, and there was no difficulty 
in obtaining subscriptions for this purpose. A 
full-page illustration of the tomb in its restored 
condition appears in the latest number of the 
Memoirs and Proceedings of the Society. 


THE New York Board of Health is building, 
at a cost of $20,000, a laboratory to be wholly 
devoted to the study of the bubonic plague. 
It will be erected on the East River front on 
the grounds of the Willard Parker Memorial 
Hospital, and special care will be taken in its 
construction. The laboratory is to be of two- 
stories 25x 50 feet. The ground floor will be 
occupied chiefly with eight stalls for horses that 
will supply the anti-plague serum. A staircase 
from the outside will lead to the upper floor, 
where experiments will be carried on. The 
walls and floor are of steel and cement, so as 
to be rat proof, and the windows are especially 
screened to keep out flies and mosquitoes. 


During the recent visit of the Albatross to 
Japan considerable collections were made of 
the fauna of the coast within the 100-fathom 
line and on the edge of the Black Stream, the 
warm current which sweeps close to the eastern 
shores of the Japanese Islands. A number of 
rare and interesting species were taken and the 
collections will be worked up by specialists in 
the several groups represented. The fishes 
have already been placed in the hands of Presi- 
dent Jordan, of Leland Stanford Jr. University, 
together with specimens collected by the Alba- 
tross during a previous visit to Japanese waters. 
In addition to the Fish Commission collections, 
Dr. Jordan has in his possession the great col- 
lection made by him during the past summer 
and all the Japanese fishes of the United States 
National Museum, the Imperial University of 
Tokyo, the Imperial Museum of Japan and sey- 
eral minor collections. 

THE great Serpent Mound of Ohio, which has 
long been a subject of study and- research for 
American archeologists, has been given by the 
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Harvard Corporation to the Ohio State Arche- 
ological and Historical Society. The mound 
has been in the possession of the Peabody Mu- 
seum since 1886, when it was purchased by 
private subscriptions amounting to $6,000, 
chiefly from citizens of Boston. The under- 
standing was that the Museum should take 
charge of the mound until some local society 
should be able to receive it. Of late years 
there has been difficulty in taking care of the 
Serpent Mound Park, and it has therefore 
been transferred to the Ohio society. 


THE appropriation of $20,000, made by the 
New York Legislature of this year for repairs 
and improvements in Geological Hall of the 
State Museum, is now being expended in the 
installation of a steam heating plant and vari- 
ous repairs and new features which will greatly 
aid the work of the museum and permit the 
concentration of the departments of the State 
botanist and the State entomologist in the same 
building with the department of geology. 


PLANS are being formulated for an entomo- 
logical exhibit, in connection with other divi- 
sions of the New York State Museum, at the 
Pan American Exposition. A small synoptic 
collection, representing many of the more im- 
portant economic insects causing trouble in 
the house, field or forest, together with ex- 
amples and illustrations of their operations, 
and a collection showing something of the his- 
tory and work of the office, will be some of the 
principal features of the exhibit. 


A musEUM of commerce has recently been 
established at Bangkok under the direction of 
the Japanese Government, which pays all the 
running expenses except the salary of the direc- 
tor. It is proposed to exhibit in the museum 
samples of all the commercial products of 


Japan. 

PRESIDENT CLAUSEN, of the New York City 
Park Department, asked the Board of Estimate 
some time ago for a bond issue of $3,000,000, 
the proceeds to be used in building the New 
York Public Library at Fifth Avenue and Forty- 
second street. The application was referred to 
Comptroller Coler, and his engineer, Mr. Eugene 
McLean, has reported practically approving the 
proposed plans. He estimates that a bond issue 
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of $2,850,000 will cover the cost. Of this 
amount Mr. McLean estimates that $2,700,000 
will be needed for construction, $108,000 for 
architects’ fees and $27,000 for engineers’ sala- 
ries and other incidentals. In removing the 
old reservoir $500,000 has already been ex- 
pended. 


BESIDES small collections received in ex- 
change from other museums, the Peabody 
Museum has recently received some important 
additions to its general collection. Among 
them is a set of fossils and of Indian relics ob- 
tained by Professor Beecher during his trip to 
Arizona last summer. Professor Brewer and 
Dr. Coe, who went with the Harriman expedi- 
tion to Alaska in the summer of 1899, have 
presented to the Museum two painted Alaskan 
totem poles, one representing a bear, the other 
a kingfisher with extended wings. Professor 
Penfield has given the Museum some interesting 
calcite crystals obtained by him near Cayuga 
Lake, New York. The Egyptian collection, 
derived from the Egyptian exploration fund 
and secured at Abydos, is on its way to the 
Museum. It consists mainly of implements, 
pottery and ornaments, some of them of gold. 


THE American Section of the Free Museum 
of Science and Art of the University of Penn- 
sylvania has received an important collection 
of ethnological objects from many North Amer- 
ican tribes, the result of an expedition under- 
taken last summer by the curator, Mr. Culin. 
The expedition was fitted out at the expense of 
the Hon. John Wanamaker. Mr. Culin ac- 
companied Dr. George A. Dorsey of the Field 
Columbian Museum who planned the trip. 
Sixteen tribes were visited scattered from Iowa 
to British Columbia, and the collections illus- 
trate the life of the North American Indian in 
many phases. The objects obtained from the 
Pacific coast tribes are particularly valuable. 
Even more important collections were made by 
Dr. Dorsey for the Field Columbian Museum. 


THE U.S. Fish Commission steamer Albatross 
has now returned to San Francisco after a four- 
teen months’ cruise in the South Seas and in Jap- 
anese and Alaska waters. Mr. Alexander Agas- 
siz’s account of some of the scientific results of 
the voyage has already been published in this 
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Journal, but it appears that in addition the 
steamship, under Commander J. F. Moser, has 
secured important data for charts and maps. 


Ir is stated in Nature that Mr. J. 8. Budgett, 
of Trinity College, Cambridge, who, it will be 
remembered, accompanied Mr. Graham Kerr 
on his journey in search of Lepidosiren, and 
who last year spent several months investigat- 
ing the zoology of the Gambia region, has just 
returned to England from a second expedition 
to that river. Mr. Budgett’s main object was 
to obtain material for studying the development 
of the Crossopterygian fish Polypterus. In his 
first expedition he obtained eggs and larve 
which were said to be those of this fish, but 
which, as it turned out, belonged apparently to 
a Teleost. Mr. Budgett has in his recent ex- 
pedition failed to obtain the Polypterus ma- 
terial, but he is to a certain extent compensated 
for this by having obtained a mass of embryo- 
logical material which appears to be of great 
interest. Amongst this is a practically com- 
plete series of eggs and larve of the Dipnoan 
Protopterus whose developmental history had 
hitherto remained quite unknown. The de- 
velopmental stages of all three surviving mem- 
bers of the important group Dipnoi—Ceratodus, 

_Lepidosiren and  Protopterus, belonging to 
Queensland, South America and Africa re- 
spectively—owe their discovery and first ob- 
servation to workers of the Cambridge school 
of zoology. 

In connection with the United States Geolog- 
ical Survey, the Yale School of Forestry is to 
undertake on an extensive scale the measure- 
ment of the flow of some of the larger streams 
of Connecticut. The first station has already 
been established at Merwinsville on the Housa- 
tonic River. 


PROFESSOR DAvip P. Topp, of Amherst Col- 
lege, in a lecture in Brooklyn, on November Ist, 
exhibited biograph pictures of the solar corona 
taken at the recent eclipse. About 300 pic- 
tures were taken in a period of one minute and 
twenty seconds, and these were reproduced on 
the screen at the same rate. 

THE survey of the crystalline rocks of the 
Adirondack region and of the Highlands area 
of southeastern New York has recently made 
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rapid progress, and the results are now avail- 
able for the new edition of the large geologic 
map of the State, which will go to press before 
the close of this year. Important work has 
been done in quaternary geology by Dr. J. B. 
Woodworth, of Harvard University, and Pro- 
fessor H. L. Fairchild, of the University of 
Rochester. 


THE National Geographic Society has de 
cided to discontinuet he technical course of lec- 
tures during November and December and to 
omit the Lenten course this season, The course 
of popular lectures will be opened Friday, No- 
vember 9, 1900, by Mr. M. H. Saville, of the 
American Museum of Natural History, New 
York, the subject being ‘The Ancient City of 
Mitla, Mexico.’ The second lecture will be 
given by General A. W. Greely, Chief Signal 
Officer, U. S. A., on Friday evening, November 
23, 1900. General Greely’s subject will be ‘A 
Trip through Alaska.’ 


THE course of free public lectures for the 
winter season at the University of Pennsy!- 
vania has been announced, The lectures will 
be delivered in the College Chapel on Tuesday 
afternoons at four o’clock. Those in science 
are as follows: March 19, 1901, Lightner 
Witmer, ‘Mind and Body’; March 26, 1901, 
John M. Macfarlane, ‘ The Adaptation of Plants 
to their Surroundings’; April 2, 1901, Arthur 
W. Goodspeed, ‘Color’; April 9, 1901, Edwin 
G. Conklin, ‘Some Recent Advances in our 
Knowledge of Life’; April 16, 1901, Alexan- 
der C. Abbott, ‘The Management of Polluted 
Water Supplies and its Influences upon Public 
Health.’ 

ACCORDING to the daily papers officers of the 
German Government have arranged with the 
Principal of the Tuskegee Normal and Indus- 
trial Institute to send three graduates of that 
institution to the German colony on the west 
coast of Africa for the purpose of introduc- 
ing the raising of cotton among the na- 
tives. Two of the graduates are from the 
agricultural department and one from the me- 
chanical department. The latter will construct 
gin-houses, etc. Mr. J. N. Calloway, one of 
the instructors of Tuskegee, accompanies the 
party to assist in the inauguration of the work. 
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The German Government pays the men a lib- 
eral salary as well as all travelling expenses. 
The party sails from New York, November 34d, 
and takes from Tuskegee a full outfit for cot- 
ton-raising, including cotton-seed, ploughs, cot- 
ton gins, and wagons and carpentry tools. 


WE are requested to state that the second 
part of the ‘List of Private Libraries’ com- 
piled by Mr. G. Hedeler, of Leipzig, will soon 
‘be ready. It will contain more than 600 im- 
portant private collections of the United King- 
dom, including a supplement to Part I. (United 
States and Canada). Those possessors of 
libraries, with whom Mr. Hedeler has been un- 
able to communicate, are requested to furnish 
him with details as to the extent and character 
of their libraries if they contain more than 
3,000 volumes or have a special character. 
By doing so, they will, of course, not incur any 
expense or obligation. 


UNIVERSITY AND EDUCATIONAL NEWS. 


RusH MEDICAL COLLEGE, Chicago, is to have 
a new building costing $80,000, for which Dr. 
Nicholas Senn has just given $50,000. It 
will be principally used for administrative pur- 
poses and will be named Senn Hall. 


THE will of Frank Williams, late of Johns- 
town, makes a bequest of $300,000 to Lehigh 
University, for the benefit of worthy students. 
The income is to be loaned to students who are 
unable to pay their way through college. Their 
notes are to be taken for the amount borrowed, 
and the money, when returned, is again to be 
placed in the fund. 


AMHERST COLLEGE receives $10,000 by the 
will of the late Edward N. Gibbs. 


AMONG the bequests in the will of John Sher- 
man are $5,000 to Oberlin College and $5,000 
to Kenyon College. 


Ir is the purpose of ‘the friends of the late 
William L. Wilson and of the alumni of Wash- 
ington and Lee University, of which he was 
president, to raise by subscription a fund of at 
least $100,000 to maintain a professorship in 
the University, to be known as the Wilson en- 
endowment. 
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Mrs. JANE K. SATHER, of Oakland, Cali- 
fornia, has given $10,000 to the University of 
California, the income to be used in the pur- 
chase of books for the library. This is in addi- 
tion to her recent gift of $100,000, the income 
from which she is to receive during her life. 


THE Harvard Medical School has outgrown 
its present building and the land on which it 
stands will sometime be needed for the Bos- 
ton Public Library. An estate has been bought 
in Brookline to which it is proposed at some fu- 
ture time to remove the Medical School as well 
as the allied schools of veterinary medicine and 
dentistry. 


Ir is proposed to build at Chicago University 
a group of buildings for the social functions of 
the University. The group includes a dining 
hall, assembly hall and a club-house for male 
students. It is hoped that the $400,000 needed 
for the buildings will be subscribed by next 
spring when building operations will be com- 
menced, 


THE total income of the colleges of agricul- 
ture and mechanical arts supported wholly or in 
part by the Government was for the year 1898- 
99 $6,193,016 ; 35,458 students were registered. 


THE total registration at the University of 
Michigan to date is 3,648, divided as follows : 
literary, 1,537; law, 840; medicine, 520; en- 
gineering, 345; dentistry, 268 ; homceopathy, 
71; pharmacy, 67. The total registration last 
year was 3,441, of whom 167 matriculated after 
the end of October. 


Mr. HuGo DIEMER has been elected assist- 
ant professor of mechanical engineering at the 
Michigan State Agricultural College. 


PROFESSOR JOHN CRAIG has been appointed 
extension professor of agriculture and _horti- 
culture in the Agricultural College of Cornell 
University. 

At Cambridge, Dr. G. E. Rogers, of Gonville 
and Caius, has been appointed demonstrator in 
anatomy; Mr. C. T. R. Wilson, M.A., of 
Sidney Sussex College, has been appointed 
demonstrator in experimental physics and Mr. 
J. S. E. Townsend, B.A., fellow of Trinity 
College, has been appointed assistant demon- 
strator in physics. 
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